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With the Amstrad 464 home computer the fun 
starts as soon as you get it home. 

Because unlike many other home computers 
the 464 comes complete with its own green screen or full 
colour monitor. 

It also comes with a 
convenient built-in datacorder. 

And you get £100 worth 
of software with games like 
Harrier Attack and Sul 
tan's Maze. Not to men 
tion Oh Mummy. 

64K of RAM 




means you have plenty of memory to play with. 
And there are over 200 Amstrad games you can play, 
many exclusive to Amstrad. 

But games are only half the fun on the 464. 

The kids can learn 
spelling and arithmetic with 
software like Wordhang and 
Happy Numbers. 

Whilst adults will love 
the way that it helps 
around the house 
with budgeting and 
accounts. 



AVAILABLE AT: ALLDERS BOOTS CLYDESDALE ■ COMET ■ CONNECT ■ CURRYS DIXONS ELECTRIC SUPREME • LASKYS JOHN LEWIS JOHN MENZIES ■ POWER CITY ■ RUMBELOWS 



corder and 
u can't lose. 

hes you) 




To help you make the most of your 464, you can 
join the Amstrad User Club. 

And there are lots of books and magazines devoted 
to it as well. 

What's more you can buy joysticks, printers, disc 
drives, speech synthesisers and light pens to make it 
even more fun. 

But perhaps the most pleasurable thing about the 
464 is the price. 

The complete home computer costs just £199 with 
green screen or £299 with colour monitor. 

Not much to pay for a chance to get away from 
mummy. 
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The Amstrad 464. 

The complete home computer. 

Amstrad P.O. Box 462, Brentwood, Essex CM14 4EF. 
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COMMENT 



A word processor in every 
home sounds like an ideal 
situation, but is it altogether a 
good thing? Reviewing 
Wordstar 4 with its built-in 
spelling checker and 
thesaurus made us wonder if 
over-reliance on computer 
assistance is likely to improve 
or worsen the way people 
write. It is becoming ever 
easier to delegate to the 
software the responsibility for 
the style of what is written. 
Douglas Adams, otherwise as 
passionate an advocate of 
personal computing as one 
could hope to meet, had some 
interesting comments on the 
subject which you can read in 
next month's interview. 
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news 




• IBM Personal System/2: making its bow on the business cir- 
cuit. 

IBM's secret weapon 
on the PC horizon 



The launch of the new IBM 
personal computer range was 
■not as exciting as many 
industry pundits has predicted. 
In some quarters there had 
been fears of a completely 
different architecture, 
resulting in computers which 
would effectively render the 
many IBM-compatible 
contenders obsolete 
overnight. Fortunately for 
existing PC users as well as 
the clone manufacturers the 
changes in the IBM range turn 
out to be evolutionary rather 
than revolutionary. 

The existing PC and XT 
ranges continue in production, 
through at reduced prices. The 
new range is collectively 
dubbed the Personal System/ 
2, and features four basic 
hardware configurations using 
the Intel 8086, 80286 and 
80386 processors. The upper 
end of the range is outside the 
scope of Your Computer, but 
the entry-level Model 30 is an 
interesting machine. 

The switch from old- 
fashioned 5 1 /4 inch disk drives 
towards the 3Vi inch format is 
the change likely to have most 
impact. The smaller disks 
were first used by IBM on the 
PC Convertible laptop micro, 
and a considerable amount of 



PC software is available on 
this format. Nevertheless, 
anyone with a large library of 
data and software on 5V4 inch 
floppies will find it a tedious 
and possibly expensive 
process to make the 
conversion. 

There are advantages to the 
new disk size, however. Apart 
from the inherent robustness 
of the compact 3Vz inch disks, 
they also hold 720K each on 
the Model 30; twice the 
capacity of the usual PC 
floppy. Display boards are also 
improved. 

Hewson 
runs guns 
for Spectrum 

Hewson can't wait for 
Spectrum owners to try its 
latest release on the 
Spectrum. It's called 
Gunrunner and will be with 
dealers from May 20, price 
£7.95. It will transport you to 
the doomed, ice-packed 
planet of Zero, where 
programmer Christian 
Urquhart has laid on plenty of 
terrors to stop you saving the 
planet from inevitable 
termination. Hewson has also 



lined up Eagles at £8.95 (or 
£1 2.95 disk) for Commodore 
64/128 from May 27. The 
following month Zynaps will 
take gamers through asteroid 
storms to an alien-infested 
space station. Unfortunately 
you won't be meeting 
Sigourney Weaver on this trip! 
Prices run from £7.95 to 
£14.95 on Spectrum, 
Commodore and Amstrad. 
Zynaps is by Dominic 
Robinson and John Cumming. 
Dominic converted Uridium to 
the Spectrum, and Hewson is 
expecting big things from this 
team. 




• Compilation: from US Gold. 

War-torn 

Relive the battles of the 
second world war! Battle for 
Normandy! Jcin the North 
Africa Campaign! Trundle 
across the snow in the Battle 
of the Bulge! Become the 
combat leader in a struggle of 
wits! US Gold allows you to do 
all of this -all over again -with 
War Game Greats, a £14.99 
compilation (£1 9.99 on disk) of 
four explosive Commodore 
64/1 28 epics originally created 
by Strategic Simulations. 

• •••••• 

Leonardo's 
problems 

A start-up outfit called 
Creative Logic is testing the 
water with a package called 
Leonardo for users of IBM XTs 
or ATs or compatibles with at 
least 51 2K RAM. The firm, 
based in Uxbridge, Middlesex, 
sees its package as solving 
'complex real-world 
problems'. 



Whether this means it gets 
to grips with the tragedy of 
whale slaughterorthe inability 
of some television comedians 
to be funny is not clear - but it 
is claimed to be capable of 
tackling fault-finding and 
diagnostics 'for just about any 
type of technical 
troubleshooting', as well as 
building 'systems to advise on 
complex regulations such as 
statutory sick pay, pension 
schemes, or holiday 
entitlement'. 

Leonardo can be bought 

mail order for either £1 49, 

£695 or £1 ,995, depending 

on which level you want. 

Enigmatic smiles of artists' 

models are presumably 

thrown in free of charge. 
• •••••• 

Mates on 
Microlink 

Microlink, part of the British 
Telecom Gold network, 
played an important part in the 
CDS/Ceefax Under 18 
Quickplay Junior Chess 
Tournament which reached its 
climax in mid-April. 

Over 560 competitors from 
all over the UK joined in the 
event, which was organised 
by the British Chess 
Federation. 

The eight finalists were 
Alasdair Mcintosh of 
Edinburgh, John Cairns of 
Belfast, Paul Dargan of 
Whitley Bay, Graeme Buckley 
of Wolverhampton, 
Christopher Walsh of Port 
Talbot, and in London, Mark 
Morris of Barnet, Michael 
Hennigan of Muswell Hill, and 
Aaron Summerscale of 
Putney. 

Microlink conveyed each 
move between competitors, 
and relayed the action to the 
BBC's Ceefax service, which 
has an audience of six million 
viewers. 

CDS Software provided a 
colour Amstrad CPC 61 28 for 
the winner and an Amstrad 
8256 to the winner's school. 
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All-new slant on printers 



• Citizen printers: the MSP 55 and the 
MSP 50 with tractor feed and plug- 
in font cards. 



Citizen Kane knew all about 
tabloid newspapers; Citizen 
Smith knew all about 
revolution in Tooting; and 
Citizen Europe knows all 
about dot matrix printers. 

It has added two new 
nine-pin printers to its range 
and they each offer a font card 
slotfora plug-in ICcard to give 
alternative type styles when 
operating with appropriate 
computer software. 



The prices of the MSP 50 
and MSP 55 are £799.25 and 
£603.75 including VAT 
respectively. Draft mode can 
reach 300cps and NLQ chugs 
along at 50cps. 

Both printers carry push and 
pull feed tractor as standard 
with bottom feed to aid 
multi-part stationery feeding. 
The MSP 55 will be on tap 
from June, with the MSP 50 
following in August. 




C packages 
come to life 

Softsel Computer Products 
has scooped a deal with Living 
Software to distribute its 
range of products for C 
programmers, entitled Living 
C, using IBM PCs or 
compatibles. Living C's 
features include a menu and 
help system; animation of 
source code during program 
execution; advanced data 
manipulation facilities; and a 
full feature text editor offering 
cut and paste, search and 
replace facilities; plus the 
ability to undo commands. 



Tackling the supermarket 
micros revolution 



Checkout computers are on 
the march in the high street. 
You can't do much shopping 
these days without being 
affected by bar codes and 
smartcards and personal 
index numbers - or at least by 
the threat of them. 

Ericsson Information 
Systems is one of the 
companies which likes to tell 
the world it is at the forefront 
of this revolution. It's part of a 
Swedish multi-national 
organisation which employs 
75,000 people in more than a 



hundred companies. 

Joining them is Rod 
Dimmock, who becomes the 
company's new sales 
manager for its electronic 
funds transfer operations in 
the UK. 

Rod will getto grips with the 
company's involvement in the 
National Westminster Bank's 
Streamline EFTPoS 
experiment, the Shell/ 
Barclaycard petrol station 
pump automation project, and 
ticket machines at good ol' 
British Rail. 



Statistics 
updated 
for the Cup 

Virgin Games has updated its 
Official FA Cup Football game 
to carry new form figures for 
every team in the competition, 
calculated by sports 
commentator Tony Williams, 
it also includes new strategic 
manager's questions. The 
price is £7.95 (cassette only) 
for Commodore, Spectrum 
and Amstrad. Virgin says the 
game has been repackaged 
for this year, but that it would 
be interested to hear of any 
dealers who are still selling the 
old version. 




Robtek 
sets target 

There's a new name on the 
software horizon from this 
month -Diamond Software. It 
has been formed by Robtek at 
Isleworth in Middlesex. The 
firm plans to release imported 
games from the German 
company Golden Games and 
US-based BCI Software and 
Parker Games under the new 
name for the UK market. 

The target is 25 games 
released by the end of the year 
for Commodore 64/1 28, Atari 
ST, Amiga and Spectrum 
formats. Prices will range from 
£6.95 to £14.95 depending on 
format. The label leads off 
with Hollywood Poker, an 
X-rated adults-only diversion 
with digitised graphics. 



BT's 31 
awards 



• Spot the ball: Virgin's promotional pic for FA Cup Football. 



British Telecom's computer 
software arm is over the 
moon. Its three labels - 
Rainbird, Firebird and Beyond 
- notched up 31 awards last 
year across Europe and in the 
US. As it took the company 
three months to tot up this 
total, however, we wonder 
what sort of computer BT 
uses to do its adding-up. No 
wonder Your Computer's 
phone bill always looks 
over-fat! 
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MONSTER MEM 



Get your hands on the 
new sinclair i28k +2. 

Before everybody 



ELSE DOES. 




The new 128K ZX Spectrum +2 is more 
than just a monster memory. 
It's the ultimate family computer. 
With a built-in datacorder for easier loading, superb 
graphics capability, two joystick ports, a proper 
typewriter keyboard and more games available than you 
can shake a joystick at (well over 1000 software titles, 
in fact). 

Better get your hands on the new 
128K ZX Spectrum +2 soon. 
Before the y do. 



£149 



ORY- MONSTER VALUE ! 

Available from: Allders, Boots, Clydesdale, Comet, Connect, Co-op, Currys, 
Dixons, Electric Supreme, Laskys, John Lewis, John Menzies, Power City, 
Rumbelows, Ultimate, WH Smith, Wigfalls, and good independent stores. 

We recommend Sinclair Quality Control Software. 



r 



To: Sinclair, P.O. Box 462, Brentwood, Essex C14 4ES. 
Please send me more information about the Sinclair 128K ZX Spectrum +2. 

Name 

Address 
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news 



Be a Wiz for Melbourne House 




Wiz on the Commodore 64: sorcerors galore. 



From its base in beautiful 
downtown Kingston-upon- 
Thames in fashionable Surrey, 
Melbourne House has 
announced its latest batch of 
releases. 

Wiz is a mythical bag-of- 
tricks designed by Simon 
Price. It takes you to the land 
of Midgard to meet an 
assorted bunch of sorcerors, 
wizards and apprentice 
wizards. The game turns up on 
Spectrum and Commodore 
from June. Prices are £7.95 to 
£14.95. 

Doc the Destroyer, same 
machines, same price range, 



buta month earlier, introduces 
you to an advanced race of 
super-powered heroes, led by 
Doc, who stretch their 
muscles and sinews to their 
limits and are represented by 
'massive sprites recently 
developed by Beam 
Software'. Superstition and 
barbarism also abound in the 
scarcely-habitable world 
depicted in the game as the 
humans cling desperately to 
the energy dome which 
shields them from the 
ravaged, poisoned 
environment. Sounds like 
Conan meets Mad Max. 



Design it with Robocom 



Computer-assisted design is 
still one of the top buzz 
phrases of the decade and the 
one thing guaranteed to make 
any architect seem to be the 
20th century's answer to Sir 
Christopher Wren. 

Now Robocom wants to 
turn designers in schools and 
colleges into CAD experts 
overnight by offering local 
authorities heavydiscountson 
its RoboCAD-PC design 
software for IBM PCs. 

You still need a fair stake to 
join the game - the special 
price is £1,125 instead of 
£1 ,500. Second orders to the 
same school shrink to £750. 

The package is described by 
Robocom's publicity machine 

10 



as 'an easy-to-use professional 
draughting and design tool. It 
harnesses the power and 
speed of the modern personal 
computer, allowing a fresh 
approach to technical design'. 

Then Robocom really gets 
technical: 'RoboCAD may also 
be interfaced with AutoCAD 
via the DXF standard interface. 
Extensions to RoboCAD-PC 
such as the powerful 3D solid 
modeller RoboSOLID offering 
mass properties, mechanical 
analysis and many other 
features are already available.' 

Robocom is no slouch in the 
cash department, either. It is 
part of Eurotherm International 
Group, which has a turnover of 
£100 million a year. 



Teletext 
on tap 
on IBMs 



Come on - own up. Haven't 
you ever stared at Ceefax and 
Oracle pages on the box and 
hoped they could be accessed 
by your IBM PC orcompatible? 

What? You haven't? Well, 
K-Bytes of Eastleigh in 
Hampshire hopes that 
Amstrad 1 51 2 and Apricot 
XEN owners, among others, 
will latch on to this idea and 
buy its Teledata 400 PC 
teletext adaptor card, at £310 
including VAT, which 
downloads broadcast pages. 
K-Bytes says it supplies driver 
software to enable the 
adaptor to communicate with 
any software, and to print out 
selected information from 
teletext transmissions. 

Whether or not this means 
you should junk your precious 
modem, or ignore its Viewdata 
facilities, K-Bytes doesn't say. 



Worship 
at the foot 
of Disciple 

Anyone who hangs out in 
Hendon in north London will 
have often stared into the 
shop window of a firm called 
Rockfort Products, spotted a 
Spectrum add-on called the 
Disciple, and then wondered 
whether they should kneel 
and pray or walk by sharply. 

Rockfort has released the 
third version of its peripheral 
and says it allows you to link 
Spectrums - including the 
Plus2-todisks, printers, dual 
joysticks and a network. Of 
course, the soon-to-be- 
unveiled Spectrum Plus 3 is 
expected to have a built-in disk 
drive of its own. So if you are 
saving up to buy that, you 
won't need the Disciple. 



Now 4 deal 

Virgin has spent £1 00,000 
on TV advertising for its latest 
compilation in the Now 
Games series. Running in 
Amstrad, Commodore and 
Spectrum versions, the Now 4 
cassette is priced at £9.95 and 
features Dan Dare, Hacker, 
Back to the Future, Mission 
Omega plus Jonah 
Barrington's Squash. 

Catch 23* 
by Martech 

Remember Catch 22? That's 
the famour war novel in which 
everyone was trying to get out 
of the army. Now Martech - 
aka Software Commu- 
nications - of pleasant 
Pevensey Bay, East Sussex, 




• Catch 23: combat. 

has gone one better with a 
new 'challenging combat 
arcade adventure'. Its name? 
Catch 23. First up in June are 
versions for the Spectrum and 
Amstrad, followed by 
Commodore and Atari ST later 
in the summer. Prices vary 
from £8.95 to £13.95. 

Your task in the game - 
should you choose to accept 
it, Jim - is to steal the design 
of the CK23 orbital interceptor 
and then set a time delay mine 
in the nuclear reactor, 
destroying the island. 

Publicity artwork is 
decidedly sub-Marvel Comics. 
Let's hope that isn't a guide to 
the quality of the game! 
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printers will help fill out the 
OU's stock of machines - 
which are available for rental 
to its followers. 

The OU is also offering 
discounts to students who 
want to buy their own 
machines. Amstrads are 
among those computers 
covered in this arrangement, 
which has been underwritten 
by the government's 
department of trade and 
industry. Up to 13,000 
students will be plugging into 
information technology and 
related courses by 1990. 



Gremlin's 
Acme pact 

Fans of the Road Runner will 
be familiar with Acme 
products like instant 
earthquake makers and 
automatic volcano exploders 
and do-it-yourself ravine 
builders. Acme is also the 
name used by a Canadian- 
based software development 
outfit, called Acme Animation. 
It is headed by games 
designer Michael Bate who 
has signed a deal with Ian 
Stewart, managing director of 
Gremlin Graphics Software, to 
put together a bundle of new 
projects, initially with Z80 
versions of a flight simulator 
and an arcade game. Gremlin 
may be flying some of its staff 
to Canada to complete the 
work. 



Tandy puts it on your lap 



Sir Clive Sinclair's Cambridge 
Computer outfit isn't the only 
game in town when it comes 
to budget laptops. If you can 
force yourself to walk into a 
Tandy store, you'll find the 
PC-6 pocket computer at a 
handy £99.95 including VAT. 
Tandy says: 'It is ideal for 
students, programming 
hobbyists, engineers and 
anyone needing to carry out 
and record complex scientific 
calculations. 

'An optional mini-printer at 
£69.95 enables the user to 
print out program and data 
lists and operation results.' 

• Drive time: new add-on drive 



Memory is a stunning 8K 
RAM (Sir Clive's Z88 starts at 
32K) with additional 8K RAM 
modules available from May at 
£16.95 each. Cassette/printer 
interface cables work out at 
£1 1 .95. Batteries are lithium 
and you need three at a time 
for up to 1 70 hours tapping 
time on the PC-6. 

# Tandy has also released 
another portable 3.5in drive 
for the Tandy 200, 102 and 
1 00 laptops. It weighs in at 
£194.35 incl VAT and plugs 
into the computer's RS232 
port. 

for Tandy luggables. 




By NEIL BRADLEY 



Roman 
scandals 

Chargeview, of Coventry, 
West Midlands, has set May 
1 1 as the release date of 
Annals of Rome for the Atari 
ST under its PSS label at 
£24.95 retail. The firm says 
the wargame 'has already 
received considerable 
acclaim' in its 8 bit version 
and the Atari release 
demonstrates 'the increasing 
confidence felt in the 
machine's potential' by PSS, 
which wants to make further 
titles available for the ST 
ranae. 



PC1512S 
for the OU 

While IBM has stolen back the 
PC limelight this spring with 
the unwrapping of its new 
Personal System, Amstrad, 
the young pretender, is still 
raking in orders for its 
PC-compatible 1512. The 
Open University -you know, 
that thing on BBC 2 -has 
placed the lion's share of a 
£2.25 million computer order 
for the 1512. And in the nick of 
time, too. The OU's Milton 
Keynes technology 
department suffered a raging 
blaze in March which wiped 
out much of its equipment. 
The new order for 2,250 
Amstrad PCs and DMP 3000 



MAN LOGIC 

I T7 
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DISK DRIVES 




SOFTWARE 




IDEAL 



MICRO 
COMPUTER 
SHOW 



Computer 
Enthusiasts! 

Why not take a day 
out in the luxurious 
surroundings of the 
Kensington 
Exhibition 
centre and see an 
exhibition to suit 

everyone from 
business users to 
home computer 
enthusiasts. Many 
famous brands on 
show and much, 
much more! 



Saturday 
Sunday 



1000 to 1900 
1000 to 1700 




2 — 3rd MAY 1987 



HOT NEWS!!!! 

Come and see 
SIR CLIVE SINCLAIR 

demonstrating his new 
Z88 COMPUTER 

at the show 
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Critical fan 

I don't need to tell you how 
great your magazine is and 
how much I enjoy reading your 
Atari ST game reviews. But I 
think it is about time you 
updated your reviews section. 
In particular, you should 
review three games for each 
computer and show more 
Atari ST games. 

I think you should have 
more than one person 
reviewing each piece of 
software; perhaps a master 
reviewer giving the bulk of the 
review and a second person 
adding a few brief comments. 
Then we would have a choice 
of opinions. 

I think you should have an 
eye-catching award flash 
design for any game that gets 
over 90 per cent marks from a 
reviewer. There should also 
be plenty of screen shots and 
the best items should have 
two pages of review. 

Why not have a pokes 
article where you give hints, 
tips and pokes on how to 
cheat at games. It would also 
be a good idea to have some 
pages of classified 
advertisements where people 
can offer computer goods for 
sale. I think you could arrange 
your magazine in a more tidy 
manner. But I look forward to 
seeing future issues of the 
new look. How about some 
extra pages? Your magazine is 
a bit thin, you know! 

Derrick Khan, 
London SW4. 
Editor's reply: Here's a reader 
who certainly knows how to 
speak his mind! As you'll have 
seen by now, the pre-April 
1987 design is ancient history. 
We hope you enjoy the new 
style. As for classified ads, 
we've got those at the back of 
the book - where they've 
always bee~n. You can contact 
our advertising department for 
rates. On the point of added 
pages, do you think such 
things grow on trees? 



Breathing fire 

What about covering the 
Dragon 64 in your software 
exchange section? After all, I 
do buy your magazine. So 
support me! 

K. Gardner, 
Leicester, Leics. 

Editor's reply: We dropped 
software exchange after the 
March 1987 issue. However, 
Dragon fans maybe interested 
in the Cadmaster graphics 
pack and light pen marketed 
by Trojan Products, which is 
based in Swansea, West 
Glamorgan. The price is about 
£17.25 for your machine. 
Don't forget that listings in 
Basic for the Tandy colour 
computer should also work on 
the Dragon with little 
modification. 



Cornish plea 

Is there anybody there? 
Despite sending you at least 
three letters and numerous 
samples of Microdeal 
software I have yet to see or 
hear any signs of life. Do you 
think you could let me know 
firstly if my samples and 
letters are reaching you, 
secondly to whom should I 
address these samples and 
letters, and thirdly can I have 
your telephone number? 

I would also like you to keep 
me posted by sending me 
back issues of Your Computer 
with reviews of our samples 
included and also by sending 
me new issues as soon as 
they appear. 

Mandy Sandow, 
Microdeal Ltd, 
St. Austell, Cornwall. 

Editor's reply: Yes, we're here 
. . . although by the time this 
issue will have appeared we 
may have moved offices (yet 
again) but you can keep in 
touch by contacting us via the 
address on the contents page. 
Not only that, but our phone 



number is printed on the 
contents page as well! 

As for not always reviewing 
every piece of professional 
software which comes our 
way regardless of whether it is 
a game or business item or 
even a public domain 
contribution - we get so many 
different items, that it's 
impossible to mention them 
all, even in passing. 
Remember that Your 
Computer covers all the major 
machines, and some of the 
minor machines as well, and 
we really do try to give them all 
equal space. Honest! 



Being practical 

I am studying A-level 
technology at Wanstead high 
school, and as part of the 
practical project course I have 
to design a device to interface 
with a computer. So I need to 
know which home computers 
are the most common. Can 
you provide any data showing 
which home computers are 
most popular in terms of 
current and/or total sales? 

Gareth Palmer, 
London El 2. 
Editor's reply: Most micro 
owners we know will tell you 
their machines are not at all 
common but right royal. And 
of course every machine is 
popular with its owner! It's 
what's known as the my- 
computer-is-best-regardless- 
of-what-everyone-else-owns 
syndrome! In fact, your query 
reminds us of the home 
decorator who asked the paint 
shop: 'Which colour of paint 
do most people buy?' It's an 
unanswerable question. 

None of the manufacturers 
will give totally annoted 
world-wide sales figures. A 
chain store dealer such as 
Dixons will probably note that 
Amstrad brand machines sell 
best. But a big London 



department store such as 
Set fridges will see much of 
the attention in its micros 
department being paid to the 
Atari range. Then again, go 
into a specialist dealership and 
they'll tell you that any IBM PC 
or compatible except the 
Amstrad 1512 is all the rage. 
Anyway, best of luck with your 
A-levels. 



Thanks for what 

I write to you to congratulate 
Maplin Electronics as I posted 
an order on Sunday night and it 
arrived on Thursday. Please 
publish this letter. 

S. J. Bennett. 
Editor's reply: This certainly 
makes a change from the 
story of the chap who 
returned from eight years on a 
desert island and his shoes 
still weren 't ready at the repair 
shop. But we are curious 
about where S. J. Bennett is 
based, why he forgot to 
include an address with his 
letter, what he ordered from 
Maplin, and why he thought 
Your Computer readers would 
be interested to learn of the 
result! 



Edge of the wafa 

Now that Rotronics has gone 
out of business, what can we 
wafa users do for repairs and 
new cartridges? Would it be 
sensible to switch to another 
storage system, such as 
microdrives (with a suitable 
interface for my Centronics 
printer)? 

Many of my files are in 
Tasword 2 with others in The 
Last Word. Will this make a 
difference? 

Would it be more sensible 
to abandon my 48K Spectrum ► 
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Something to say about personal computing? 
Why not share it with other readers? Write to 
Readers' Letters, Your Computer, 79-80 Petty 
France, London SW1H9ED. Letters may be 
edited for length. Don 't forget to include your 
name, age and full address. 



and start again from scratch 
with another system, but 
using my existing printer? 

William Smears, 
Liverpool, Merseyside. 
Editor's reply: What would 
seem to be a neat contingency 
plan provided you're basically 
happy with the wafadrive is to 
back up existing files on to 
cassette. Then if the drive 
breaks down completely, 
you'll have all your data 
accessible when Amstrad's 
Sinclair division brings out the 
much-rumoured 3in disk drive. 

But if you're determined to 
find a reason to go out and 
splurge X number of pounds 
on a completely new system, 
we wouldn 't dream of 
standing in your way. 



Cut price 



A local electrical store has sold 
me a Seikosha GP-100VC 
printer without manual for a 
knock-down price of £30. it 
looks identical to the GP-1 00A, 
but it isn't a parallel printer. I 
have assumed it is a serial 
printer and have tried several 
different pinout arrangements 
on a lead to try and get it 
working, but with no success. 
Could you please help me 



find out how to link it to either 
the BBC B or Spectrum with 
Interface 1 ? 

G. Inman, 
Sheffield, Yorkshire. 

Editor's reply: The first step is 
to get that missing manual. 
Write to DDL, 710 Birchwood 
Boulevard, Birchwood, 
Warrington, Cheshire WA3 
7PY. 

IBM game hunt 

I own an IBM PC, and can get 
almost every type of software 
for the machine in my country 
- except games. The only two 
worthwhile games I have are a 
flight simulator and a 
submarine game. I've heard a 
rumour going around that 
Amstrad games such as Silent 
Service, Starglider and World 
Games might work on the 
IBM. Is this true? 

N. J. van Rensburg, 
Vanderbijlpark, 
South Africa. 
Editor's reply: We presume 
you mean games which run on 
the Amstrad 1512 on 5.25in 
disk. If so, these will run on 
most IBMs and compatibles, 
providing they have the 
correct graphics display card 
installed. Also the clock rate 
must match the Amstrad 
speed system. 



Adventurous 

First of all I would like to thank 
Mike and Pete Gerrard for 
such interesting adventure 
columns. They are the first 
things I turn to when I get Your 
Computer. 

I am very new to computer 
adventuring, in fact to 
computers on the whole. Last 
month I decided to treat 
myself to a computer. Having 
decided to buy one and 
studying all the information, I 
bought an Amstrad PCW 8256 
and I was not sorry. To be 
honest one of the things that 
attracted me to it was the 
green screen. 

Not being a great lover of 
arcade games, the first game 
that I bought was Wishbringer 
from Infocom. Being addicted 
to it is not the word. From the 
very first lines on the screen I 
was hooked. I started it on a 
Thursday night and finished it 
on the Sunday afternoon, 
stopping only for sleep and 
meals. In fact I was sorry that I 
rushed to finish it that I vowed 
that I would only spend a 
limited time on the next ones. 

Having finished Wishbringer 
I have moved on to another 
Infocom game, Zork I, and that 
is where I am having a little bit 
of trouble, having notched up 




Games on the IBM? Makes a change from business, at least 



over 20 hours (playing time) in 
the last two weeks. 

I must admit that after 
playing Wishbringer I am 
finding this slightly more 
difficult. The thing I liked about 
Wishbringer was the detailed 
descriptions which I thinkZork 
I lacks. 

There are several things 
puzzling me at the moment. 
But perhaps solving them 
would spoil the fun. Is it 
actually fun? On many 
occasions I have felt 
depressed because 
something I've tried has not 
worked, especially if I'm 
having a bad day. 

There are two major 
problems: 

In whatever directions I go 
into the maze, I cannot get to 
the centre orotherside. I have 
come across the skeleton and 
effects of the dead adventurer 
(and the ghost) but that is all. 

Having been into the 
dome, and gone to the altar, 
taken the coffin and sceptre, 
got the scarab, read the 
prayers in the book, having 
rang the bell and stopped the 
ghosts in their tracks I still 
caonnot enter. I have even 
been back as a dead person 
but I still cannot enter. 

Is it possible to get to the 
middle of the maze or to the 
other side? It seems however 
far you go north or south you 
don't go anywhere; you still 
have the entrance to the Troll 
room to the east. Is the 
adventurer the only thing that 
I'll find in there? 

What am I missing to enter 
Hades? Is it something with a 
louder noise, or is it as I think, 
something visual? 

Alan Robinson, 
Birmingham, 
West Midlands. 

Editor's reply: We can 't 
promise the Gerrard brothers 
will find space to deal with 
your queries, but keep reading 
-just in case. 
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Mini Office II 



6 powerful home 
and business 
programs in just 
ONE package — at 
a price that simply 
can't be matched! 




WORD PROCESSOR 
Compose a letter, set the print- 
out options using embedded 
commands or menus, use the 
mail merge facility to produce 
personalised circulars - and 
more! 

SPREADSHEET 
Prepare budgets or tables, total 
columns or rows with ease, 
copy formulae absolutely or 
relatively, view in either 40 or 
80 column modes, recalculate 
automatically - and more! 

GRAPHICS 

Enter data directly or load data 
from the spreadsheet, produce 
pie charts, display bar charts 
side by side or stacked, overlay 
line graphs - and more! 

DATABASE SOFTWARE 



DATABASE 

Build up a versatile card index, 
use the flexible print-out 
routine, do powerful multi-field 
sorting, perform all arithmetic 
functions, link with the word 
processor - and more! 

COMMS MODULE 

Using a modem you can access 

services such as MicroLink and 

book rail or theatre tickets, 

send electronic mail, telex and 

telemessages in a flash - and 

more! 

LABEL PRINTER 
Design the layout of a label with 
the easy-to-use editor, select 
label size and sheet format, 
read in database files, print out 
in any quantity - and more! 

Europa House, 68 Chester Road, 
Hazel Grove, Stockport SK7 5NY 



ORDER FORM 



(please tick as required) 


Tape 


5.25" 
Disc 


3" 

Disc 


Amstrad CPC 464/664/6128 


□ £14.95 




□ £19.95 


BBCB,B+» 


□ £14.95 


□£16.95 


□ £19.95 


Commodore 64/128 


□ £16.95 


□£19.95 





* Also available on a 4-rom board for the B+, Master, and 
Master Compact □ £59.95 

I enclose cheque made payable to 
Database Software, or debit my 
Access/Visa card: 



mm inrrqi mm m~tt 

Exp. date I I 

Signed 

Name 



Address - 



ORDER HOTLINE: 
TEL: 061-480 0171 



SEND TO: Database Software, Freepost, 

Europa House, 68 Chester Road, 
Hazel G rove, Stockport SK7 5NY. yc 



Yellow Pages goes live for finger walkers 



There is no such thing, so they 
say, as a free lunch. As a 
full-time hack and veteran of 
many a press f reebie nosh-up 
from which I have escaped 
walleto intacta, I can't fully go 
along with that sentiment. 
However, there does seem to 
be some truth in it when it 
comes to online services, 
writes Jill Phillips, 
thoughts was the recent 
launch of Electronic Yellow 
Pages (EYP) and the landing 
on my desk of a sales 
brochure for an outfit called 
the Television Information 
Network. Both services are 
free to punters, but both are 
paid for somewhere down the 
line. 

There is nothing particularly 
innovative about putting 
telephone directories on 
computer. BT has already 
done it for internal use. If 
you're in any doubt, just try 
ringing directory inquiries and 
then listen carefully. Instead 
of the rustling of directory 
pages you will now hear the 
familiar clacking of computer 
keyboards. 

The French have gone one 
better. These days when your 
telephone is installed, instead 
of a doorstep-size wedge of 
Canadian forest you get a free 
viewdata terminal. You use 
this system, known as Minitel, 
to access the online directory. 
As an added bonus, the 
Minitel system also carries 
information providers and 
services similar to Prestel. 

So far the Electronic Yellow 
Pages service is pretty limited. 
It covers most of the London 
regions and Guildford, plus 
some information on Reading, 
with Watford and St Albans 
due to be online by the time 
you read this. Even then it 
includes only those people 
who advertise in the paper 
Yellow Pages, so the choice is 
narrow. 

There are two ways of 
getting into EYP. One is to dial 
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direct - there are three 
numbers for different speeds 
and terminal types. The other 
way is to go in through Prestel, 
via a gateway on page 381 3. 

You could try that now, if 
you weren't busy reading this 
magazine, but you'd come up 
against a problem. When you 
log on the system asks you for 
an ID number. I'm not too sure 
why it bothers. It's hardly a 
security device as the service 
is free anyway. To get your ID 
you ring the charming people 
at the EYP Helpline who will 
give you the numberyou need 
and will also send you a guide 
to the system and a handy 
reference card. I got mine two 
days after ringing them, which 
is probably a record for BT. 

Once you're in, finding your 
way around is easy enough. 
There is a text string search 
facility for both the area and 
the type of service you're 
after. If you've just got a 
numeric keyboard (as on the 
cheaper Prestel sets), codes 
can be used instead. 

The first information you get 
will usually be quite brief - 
name, address and telephone 
number. Most of the entries 
have extra information 
available at the touch of 
another button, however. 

The computer is in Reading, 
so that if you live in the 
London, Guildford or Watford 
areas and want local 
information, you still have to 
make a b1 rate call. The only 
way around that is to go 
through the Prestel gateway, 
which gives you local call rates 
- if you have a subscription. 

As it stands, EYP is really no 
more than a demonstration of 
what could be possible. To 
become really useful it has to 
do three things. First, it needs 
to cover the whole country. 
Second, it needs to be 
available at local call rate no 
matter where you're phoning 
from, like Prestel almost is. 
And finally, it needs to be 



much more comprehensive - 
indeed, ideally it should cover 
as much as the paper version. 

The people at EYP will 
probably throw up their hands 
in horror at these suggestions. 
Putting that amount of 
information online takes a lot 
of money and hardware. But 
the French did it and, at the 
risk of sounding jingoistic, I 
don't see why we shouldn't 
do it too. 

The other free service is the 
Television Information 
Network (TIN). I'd like to tell 
you more about this system, 
such as how they thought up 
such a strange name for a 
service that's accessed by 
computers and comms 
terminals, and when they 
started. Unfortunately my 
repeated attempts to phone 
the people in charge met with 
the engaged tone, except for 
one call when I apparently 
dropped into the middle of a 
conversation between two 
people who were arguing 
about expense claims. 

TIN appears to operate 
pretty much along the lines of 
freesheet newspapers. There 
is no charge to access the 
service. Instead, they gettheir 
money from the advertisers. 

The TIN promotional 
brochure claims thousands of 
advertisers, arranged in 
geographical groups, and I 
have no reason to dispute this. 
As such it probably has more 
to offer than EYP at the 
moment. Many of the 
advertisers provide response 
frames for ordering. If you 
want to know more, try 
getting through to Mr Davis on 
01-486 0782. 

Alas, TIN suffers the same 
problem as EYP when it 
comes to telephone bills. Two 
numbers are given. One is for 
people living in London and is 
a London number. The other is 
for people outside London. It 
is another London number, 
although cunningly re- 



arranged to look provincial. 

If you're within easy dialling 
distance of the Smoke it's 
worth a go, if only out of 
interest. The protocols are 
standard viewdata, 1200/75 
baud, and the numbers are 
01-486 0794 for London and 
(01 93) 52972 (or 01 -935 2972 
- please yourself) for those 
outside the capital. 

Assuming your telephone 
bill hasn't already reached 
National Debt levels, these 
systems are worth a try, if only 
to browse around. They are as 
near as you'll get to a free 
service. 

Electronic Yellow Pages is 
available on the following 
numbers: 

• (0734)586255-300/300 
baud teletype (scrolling) 
terminals 

• (0734)597231 -1200/1200 
baud teletype terminals 

• (0734)585151 -1200/75 
baud viewdata terminals 
The EYP Helpline is available 
on (0734) 506259. 



French fax 

You can now look at the BBC 
Ceefax teletext service in 
France via the French Teletel 
system. The logic in this 
apparently strange move is 
borne out by research which 
indicates that there are large 
numbers of English speakers 
in France, with 40,000 in Paris 
alone according to 
Intelmatique who are 
partnering the BBC in the 
project. 

With a couple of million 
Teletel terminals already 
installed in France, relaying 
Ceefax makes sense and 
makes the failure of a similar 
move to display Ceefax on 
Prestel a couple of years ago 
quite ironic. Updates are 
currently relayed to France by 
a humble BBC Master and 
new items normally appear 
within ten minutes, though 
this delay is expected to be 
reduced dramatically. 
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news from Jill Phillips and Ian Burley 



BT changes 
under way 

VADS stands for Value Added 
Data Services, the arm of BT 
which encompasses comms 
services Prestel, Micronetand 
Telecom Gold, as well as the 
Telecomsoft division for 
Rainbird and Firebird software. 

BT has a 40 per cent share in 
Micronet, and Micronet's MD 
Tom Baird features heavily in 
the moves at the consumer 
end. Baird has relinquished his 
role of looking after Prestel 
messaging to concentrate on 
all microcomputer related 
areas. Adding to his Micronet 
(Prestel Microcomputing) 
role, Baird will assume 
responsibility for MUSE 
(MUD II) and Telecomsoft. 

The result is rationalisation 
within VADS, headed by John 
Short, with a clearer distinction 
between business and 
consumer services. Baird's 
new boss will be Sian Roberts 
who will also be responsible 
for the BT dial-up PRLS 
(Premium Rate Local Service) 
ventures, such as the 
"dial-a-laugh" services. 

Clem Jones takes on the 
role of managing UK 
Messaging, including the 
message services offered by 
BT Gold, Prestel and MHS 
(Message Handling Service) 
which will improve 
communication between the 
different message services 
(Prestel, Gold and Telex), 
heralded by the forthcoming 
Prestel/Gold link up. 

Prestel's overall boss, 
Graham Jones, becomes 
head of the Business division, 
looking after such aspects of 
BT Gold and Prestel as travel 
agents and the Stock Market, 
and Prestel Education is also 
included within Jones' sphere. 

Finally, Dave Sexton 
becomes responsible for all 
VADS hardware activities, 
which means he will look after 
the networks, including the 



new Vascom system, Prestel, 
Gold, and MUSE computers. 

It is not thought that there 
will be any immediate 
outward effect on established 
services, though the 
reorganisation should see 
better links between once 
very isolated services, and 

New ventures later in the 
year. 



New Tandata 
products 



Adding weight to industry 
feelings that 1987 will be the 
year of the high speed 
modem, Tandata has 
announced its new Tm722 
1200 and 2400 baud Hayes- 
compatible modem. The 
Tm722 is a state of the art 
device with auto dial and 
answerand featuring on board 
T-Link error correction. 
Costing it at £499, Tandata is 
aiming straight at the top end 

• DR Gemcomm 

supported by TM 500. 




Miracle WS3000 and Pace 
Series 4 competition. 

Meanwhile at the other end 
of the market Tandata has 
unveiled the Tm500. This 
modem supports Hayes 
commands, V21/23 (300 and 
1200/75 baud) as well as the 
unusual V25bis standard, 
which is useful for some PC 
comms packages. The Tm500 
goes out at £1 99 + VAT with a 
tailored version of the popular 
Multicomm comms system 
for PCs called Tanlink, or £199 
for the Amstrad 1512 version 
featuring DR Gemcomm. 




• Tandata's £499 
high-speed 
modem 



Ye GODS! 

It's official; GODS telephone 
bill is £2,000! No, we're not 
implying that BT have hit on 
the idea of billing the Almighty, 
the astronomical figure is the 
result of MUG (Multi User 
Game) player Colin Curless 
playing GODS obsessively 
until four o'clock nearly every 
morning. Add the fact that 
Colin lives in Cornwall and the 
GODS computer is in London 
with no local call rate access, 
and you quickly realise how a 
four figure telephone bill can 
become reality. The story was 
so unusual that even the Daily 
Mail reported it. 

GODS is a relatively new 
MUG and joins BT's MUSE 
MUD 2 and Micronet Shades. 
GODS itself only costs £25 a 
quarter, and is still under final 
development running on a 
68000-based machine, but 
calling from Cornwall, even at 
off-peak rates, was costing 
Colin over £2.50 an hour. 
Rumours abound that 
someone has beaten the 
£3,000 barrier for a quarterly 
phone bill, for similar reasons! 



Kirk saga 
continues 

The latest in the Kirk 
Automation/Modem House 
saga is that Kirk Automation, 
who manufactured the MH 
Voyager 7/1 1 series of 
modems, has ceased trading, 
with Kevin Kirk blaming 
Modem House (Sci-Tek Ltd) 
on the demise of his original 
company. Kirk has stressed 
that Kirk Automation is not in 
liquidation and the new 
Enterprise series of modems 
should be unaffected by the 
changes, being produced and 
marketed by a new company 
in Wales called Anglo. 
• •••••• 

Beebug 

starts 

database 

The 20,000 strong Beeb/Acorn 
Electron user group, Beebug, 
has launched an online 
database on Micronet. 
Dubbed Databus, the new 
Beebug area is open to 
members and non-members 
alike and contains extracts 
from the monthly user group 
magazine, including reviews 
and hints and tips. Databus 
editorial is supplemented by a 
teleshopping service with 
discounts for Beebug mem- 
bers. Databus can be found on 
Micronet page 800909. 

Dacom 1-2-3 
at £399 

Dacom has launched another 
new Hayes compatible 1200 
baud full duplex (V22) modem, 
the 1-2-3, which also supports 
V21 and V23. Dacom aren't 
claiming any fancy features for 
the 1-2-3 and wouldn't be 
drawn on V22bis (2400 baud) 
capability. The 1-2-3 will cost 
£399, which is the same as 
the original Unity Gold PC 
card version of the 1-2-3. 
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BOXES 



Despite the speed and excellent interfac- 
ing facilities of the BBC computer, it has 
attracted little in the way of music add 
ons. But this may be changed by the 
appearance of two new products - Rice 
Drums and Barry Box. 

Rice Drums is to the BBC what Spec- 
drum and Amdrum are to the Spectrum 
and Amstrad. All use a digital to analogue 
converter, to transform sound data in 



two sets of open and closed hi-hats, a 
metronome and a cowbell. Some sounds 
are mutually exclusive, such as the toms, 
but you can put about six instruments 
onto a single step. 

The sound quality is very good although 
it has a tendency towards an electronic 
rather than an acoustic kit. A'greater vari- 
ety of sounds would have been nice, but 
Rice is planning to expand its sound 



In real-time the pattern plays as you add 
drums to it and you have to hit a function 
key at the exact moment you want to 
enter a drum into the pattern. Step-time 
programming is much easier. Here, you 
move a couple of markers across the 
screen to the point in the pattern where 
you want to enter a drum and then press 
the function key. If you are familiar with 
programmable drum machines, the pro- 
cess will be second nature. 

A pattern can hold up to 32 steps and 
you can create up to 32 patterns. There 
are many useful editing facilities, such as 
being able to step back and forth through 
patterns, a simple copy function and the 
auto insertion of bass drum and hi-hat 
lines. You can also call up a couple of 
reference grids to help you lay out the pat- 
tern. 

There was one slight niggle. The key 
repeat setting has been altered and keys 
respond rather sluggishly. Holding down 
a key fills the buffer. So, when the key is 
released, the operation carries on and you 
overshoot your mark. 

With a few patterns in the computer, 
you can chain them into tracks. You can 
create up to 12 different tracks, each 
holding up to 80 patterns. Each pattern 
entry can be made to repeat a certain 
number of times, so it's quite quick and 
easy to build up a track as most drum 
tracks are fairly repetitive. 




• Sound 

processing for 
the BBC Micro. 



RAM into audio signals, which can be fed 
into a PA or hi-fi. However, Rice Drums 
differs in that its sound data does not con- 
sist of digital recordings lifted from a 
drum kit- rather, the sound data has been 
generated with the aid of a computer. The 
result of this combination of digital and 
analogue methods is the reduction of 
background noise to almost nil, making 
Rice Drums ideally suited for home 
recording. 

As the sounds are software based, 
they are easily altered. The disk includes 
two bass drums, snare, two sets of toms, 



library in the near future. 

A song or drum track is built up in the 
same way as tracks are built up on all 
programmable drum machines. First, a 
series of one-bar patterns are program- 
med, then chained together to form the 
complete trick. 

The program runs in Mode 7 and the 
pattern screen shows a large dotted grid 
with the drums listed down the left-hand 
side. You enter the drums into the pattern 
by pressing a function key, enabling you 
to build up a pattern in real-time and step- 
time. 



Tempo is adjustable from 1 to 255. You 
can switch in an echo effect to beef up 
some of the sounds. This made the toms 
sizz a little, but that may just have been 
my pre-release version. Tracks and pat- 
terns are saved and loaded in the A direc- 
tory. 

Control 

For another £12.50 you can have the 
box fitted with a trigger output to help 
control the likes of Roland's SH-101 
synthesiser. Trigger pulses are pro- 
grammed like drums on the pattern 
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RICE CDFT1PUTERS 

BO. Bdh 2, morecambe LAW UPP 




screen. 

Comparisons are difficult because 
there is no other similar product for the 
Beeb. The next best thing is to compare it 
with Specdrum, Amdrum and the numer- 
ous drum units for the Commodore 64 
such as the Datel Corn-Drum, the Super- 
soft Rhythm King and the Poly Drums 
program for Commodore's sampler, etc. 
Against these Rice Drums more than 
holds its own. 

Create your sound 

The Rice Drum machine is compatible 
with BBC B and Master machines. It 
costs £45 with software on cassette and 
£47.50 with software on disk- state 40 or 
80 track. Please note these are net prices 
as Rice is not yet VAT registered. 

Rice is currently adding a sequencer 
and bass guitar synthesiser to its Drum 
machine. This will require extra hardware 
and will sell for around £85. Watch out for 
it. 

Barry Box, named after its designer, 
Barry Landsberg, is not so much con- 
cerned with the sampling of orchestral 
stabs and their subsequent use in a 
recording but rather with manipulating 
the sample itself. The manual describes it 
as a sound processing unit -and that is an 
apt description. 

Compatibility 

The Barry Box package consists of the 
box which plugs into the 1MHz bus, an 
EPROM, a microphone and a cable which 
connects to the Beeb's power supply. It is 
not yet compatible with the Master, due 
to Acorn's amazing policy of non-upward- 
ccmpatibility, but that should be cor- 
rected soon. 

The main screen display lists buffer 
start and end positions, sample time, 
step size, start frequency, frequency step 
and number of points. Here is a quick exp- 
lanation: the sample is stored in the buf- 
fer and the start and end points determine 
which part of the sample will be heard. 
The sample time can be varied from 1 .5 to 
40kHz. The step size comes into use 
when the waveform is drawn and deter- 
mines how much of it appears on the 
screen. 

Not only can the Box sample, it can also 
analyse and plot the frequencies of a sam- 
ple. The start frequency, frequency step 
and number of points are used during this 
analysis. These parameters can be 
altered easily and, in case you get in a 
mess. Escape reinitialises them all. 

Taking a sample is easy. You can start 
recording immediately sampling mode is 
activated, or engage trigger mode, in 
which case the unit waits for the sound to 
exceed a threshold level before record- 
ing. The function keys are used to insti- 
gate triggering, playing a sound forwards 
and backwards, loading, saving and draw- 



• The Rice Drum machine and its 
accompanying software. 

ing operations. The graphs can be 
dumped to an Epson printer. 

Cleaning up 

Samples can be saved to sideways 
RAM, which will be especially welcome 
on the Master version. Two special 
software routines attempt to clean up 
dirty samples, although for best results 
you are advised to use the auxilliary input 
which bypasses the microphone input cir- 
cuitry. 

There are built-in facilities to measure 
the frequency of a sound in the buffer and 
perform automatic frequency measure- 
ments on incoming sounds with accuracy 
of around 0.1 Hz. A tuning fork feature pro- 
duces a sine wave at any specified fre- 
quency. 

A useful aspect of Barry Box is the way 
it can be accessed from within your own 
Basic and machine code programs. Sev- 
eral examples are included in the manual. 
You have to type these in but they are 
very short. One waits for a sound, records 
it, then plays it forwards then backwards. 
The second plans a sound back at differ- 
ent speeds. The third produces the n-n-n- 
nineteen effect and the fourth, slightly 
longer, tells you to press a key and calls 
you names if you do not press the right 
one. 



I managed to -get hold of some other 
demo programs, with the help of Barry's 
designer. One produced a true echo 
effect, another produced a musical scale 
and another indicated distortion. It is cer- 
tainly versatile. 

All the samplers for other computers 
are designed to be used musically, eg. 
Datel's sampler, Microsound's Digital 
Music System, Commodore's sampler 
and Supersoft's Microvox - all for the 
Commodore 64. Barry Box is the first and 
only computer-based sampler for the 
BBC computer. Although it does not pre- 
tend to be a musical instrument, it can 
produce musical pitches, but it is not best 
suited to that purpose. If you want to use 
your Beeb to play a sample via a MIDI 
keyboard then you will have to keep on 
waiting. 

However, if sounds interest you and if 
you would like to use them the way you 
want to, rather than the often limited way 
allowed by the software, you could have a 
great time with Barry Box. It costs £79.95 
incVATand p&p. 



Rice Computer Electronics, PO Box 2, 
Morecambe, Lanes, LA4 4PP. 
BML Electronics, 24 Larch Grove, 
Bletchley, Milton Keynes, MK2 2LL. 
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Cut-Price Disks from Direct Disk Supplies 

from only £9.99 for 25 disks delivered to r^^^your door 

"fci* no "* 0 A. 



Offer 1 Premium Universals 

Not only are all our universal disks individually certified to 96tpi but they 
are now prepared to an even higher specification to ensure fewer 
problems, high reliability and value for money. Plus, of course, our Lifetime 
Warranty. Disks are packed in 25s complete with envelopes, labels and 
write protect tabs 



E 14.99 
£ 26.99 
£ 49.99 
£ 96.99 
£119.99 
£219.99 
£379.99 



25 disks 
50 disks 
1 00 disks 
200 disks 
250 disks 
500 disks 
1000 disks 



if Full spec Hlgrade disks, made to 75% 

clipping level 
it Life-time no quibble warranty 
ir Hub-rings on 5.25" disks 
ir Label sets and envelopes included 
ir No extras - VAT and delivery incfuded 



no *>ub! S - 



'nese 



Prices 



gift? 

100 



96tp, 



s6o$ sks 



'000 



*'s(ts 



I | 8 -99 

I if - 9 «> 

£ 389.|| 



are '*ebus, 



""'oroo/y, 
■48 
■44 



Offer 3 

3.5" t!El 



Don't settle for less-get the best 
disks in FREE plastic library boxes. 



Quantity 



SS DS 
(includes plastic library box) 
14.99 16.99 
28.99 33.49 
69.99 79.99 

129.99 149.99 

249.99 289.99 

299.99 359.99 

589.99 699.99 



Made in Japan by a leading manufacturer, our 
single and double sided disks are fully tested 
and certified to 135pti. 

Don't forget— the price includes VAT, delivery 
and library boxes! 

N.B. If you don't need boxes on quantities of 
100 or more, then phone and ask for our 
special trader prices for BULK disks 



0ffe , qb toi coloured 

Code 



Offer 2 

Total Price (No extras!) 



SsS^ 
— " oe m 'ssedi 



£ 9.99 
£ 19.48 
£ 37.99 
£ 74.99 
£ 93.99 
£185.99 
£299.99 



25 disks 
50 disks 
1 00 disks 
200 disks 
250 disks 
500 disks 
1000 disks 



Don't forget - No extras 



New from DDS 

Super Savers 
on 

Single Sided 

It'll twist your tongue, 
but not your pocket! 



Cash 'n Carry 
prices on 
disks from 
Direct Disk 
Supplies 



JStSSSssess. 

coloured disk or ^ 



HOW tO Order 1. DIAL-A-DISK ON 01.979 78 1 1, and give your 
ACCESS or VISA number and expiry date. 

2. Send your cheque etc. to Direct Disk Supplies Ltd., 

3. Official Orders, Bona-fide orders from Universities, 
Colleges, Schools, Charities, etc are very welcome. 

4. Cash orders, no minimum value. 
Account orders, minimum value £30. 



ALL PRICES INCLUDE VAT 
& DELIVERY TO YOUR DOOR! 
NO HIDDEN EXTRAS 




£ 18.99 
E 35 99 
£ 69 99 

£27999 



25 disks 
50 disks 
1f j0 disks 
20 0 disks 
250 disks 
500 disks 



Pfl Direct Disk Supplies Ltd. 

FREEPOST, 129 High Street, 
Hampton Hill, Middlesex TW12 1BR 




ST BOOKS from 




THE CONCISE ATARI ST 68000 
PROGRAMMER'S REFERENCE GUIDE 

Katherine Peel 

This book is a complete reference manual for the ST comput- 
ers. It is designed to be used both as a quick reference manual 
and as a source of detailed technical material. Topics include 
machine-code programming, details of GEM, and the operat- 
ing system. Much of the material included is unlikely to be avail- 
able from any other source, making the book an essential refer- 
ence manual for every Atari ST owner. 

Price £15.95 ISBN 1 85181 017 X 



■P 1 J^J Jif'Jr • 



USING ST BASIC ON THE ATARI ST 

Dick Meadows 

This book explains Atari ST BASIC to both the newcomer to 
programming and to the programmer unfamiliar with ST 
BASIC. It covers many features of ST BASIC, including ideas 
and methods for programming, beginning to write programs, 
the input and output of information, making decisions, repeti- 
tion, special functions, processing strings of text, and using 
arrays, procedures and user defined functions. The book con- 
tains many worked examples. 

Price £7.95 ISBN 1 85181 051 X 

Other titles in the series 

Using LOGO on the Atari ST 
Practical LOGO on the Atari ST 
Practical BASIC on the Atari ST 



All titles available from your local dealer or 
bookshop. However, in case of difficulties 
they can be obtained direct from 
Glentop-postage& packing £1 (UK) 
£2.50 (Overseas). 




■ EXEPESS 



The Glentop Press Ltd 
Standfast House 
Bath Place 
High Street Barnet 
Herts EN5 5XE 

Tel: 01 441 4130 
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INTER-WORD is fast, efficient and simple 
to use. Being menu operated the 
newcomer does not need to remember 
strange key combinations or command 
names. The menus are not a burden to the 
experienced user since there are shortcuts 
to access many of the features. 

Some of its special features are: 




D 



H» integrated 
wort* processor 
for the BBC Microcomputer i 



m 

Computer Concepts 




The integrated word processor 
for the BBC micro 

• Block operations 



These are common to most word 
processors, but with INTER-WORD any 
part of the text can be marked and then 
instantly moved, copied, deleted, printed, 
saved, underlined etc. There is no limit to 
the amount that can be marked. 



• Automatic re-formatting 



• Multiple documents in memory 



Most people do not work on one document 
at a time. INTER-WORD allows up to 16 
documents to be stored in memory at 
once, and text to be transferred from one 
to another. 



1 Multi column 



Built in facilities for printing text in up to 5 
columns. 



• Pull down menu operation 



Simple and fast selection of all INTER- 
WORD options and page layout. 



ml 



Multi-file operation 



Very large documents can be handled with 
ease. INTER-WORD's unique multi file 
mode puts virtually no limits on document 
size and allows simple and fast movement 
to any point in the document. 



* Specific page printing 



Any page or range of pages may be 
printed, even in multi-file mode, with any 
number of copies. 



KHZ - 



20% 



discount 



Available to all WORDWISE PLUS 
owners. Simply quote your serial 
number, name and address when 
ordering direct. Discount price; 
£39.20 + VAT (£45.08 incl.) 



• nuiiuaa nan 



MONEY-BACK 

GUARANTY 



Electronic Circuits for the 
Computer Control of 
Model Railways 

Author: R. A. Penfold 

Publisher: Bernard Babani (Publishing) 

price: £2.95 

Here's a book that steams along. Here's a 
book that doesn't run out of rails. Here's a 
book that's just the ticket. 

In 96 pages, the author gives you all the 
info you need to control your model railway 
with a microcomputer ... you know, the 
way British Rail keeps its Intercity 125 
running completely on time. 

You'll need a computer with an analogue 
to digital converter, although it may be 
possible to use a Centronics type parallel 
printer port as an output to drive simple 
add-ons. 




As you'd expect, the Acorn series (ex- 
cepting the Atom or the Electron) is iden- 
tified as being among the most suitable 
computers for the puff-puff stakes. 

You'll have to learn something of the 
BBC's indirection command (that uses a 
question mark, in case you asked) to write 
values to output devices. With the 6502 
series, Poke is the command and with Z80 
machines Out is usually the command. 

You are also shown some simple circuit 
board diagrams that you will need to fol- 
low. But don't worry - the number of com- 
ponents is not very great and you may even 
be able to build the board into an empty 
cassette case. 

You will be surprised how many people 
will stare engrossed at the case when it's 
finished and your model railway is whir- 
ring around according to the program 
you've installed on the screen. You will 
also be surprised at how your computer 
will not allow you to crash trains - it's 
something to do with Isaac Asimov's five 
laws of robotics. But don't blame the book 
or Mr Asimov if a collision does occur 
between your prized locomotive, the 
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Orient Express and your common or gar- 
den rolling stock. Blame it on the likeli- 
hood that however good machines can be 
at putting some order into our lives, they 
can't read books about linking model rail- 
ways to computers. That's something for 
us humans to do. 



Getting Started with Basic 
and Logo on the Amstrad 
PCWs 

Author: F. A. Wilson 

Publisher: Bernard Babani (Publishing) 

Price: £5.95 

Here's another book for all those users of 
the PCW 8256 and 8512 who couldn't get 
their minds around the manuals supplied 
with the machine or - in the case of the 
Mallard Basic - bought the machine after 
Amstrad stopped bundling the Basic man- 
ual with it. This latest volume has 80 pages 
in what was once known as quarto size. 

Out of nine chapters, three are devoted 
to covering Digital Research's implemen- 
tation of Logo; and three cover Mallard 
Basic, first created by Locomotive Soft- 
ware for the BBC's Z80 add-on. 

The remaining chapters try to tell you 
about binary code, what a three inch disk 
looks like, which system master disk con- 
tains the CP/M Plus operating system, 
what a directory is, and so on. 

The Logo section, of course, starts with 
turtle graphics, as does every other book 
or manual or article on the language. (Did 
you expect some originality, then?) 

But, when dealing with listing and writ- 
ing procedures, it does point out the useful 
distinction between the use of quotation 
marks for quoting a variable name and 
using a colon when referring to the con- 
tents. Still none the wiser? Join the club. 

DR Logo saves its procedures and pro- 
grams as simple ASCII files and so you can, 
if necessary, edit them outside the DR 
Logo environment. 

However, one infuriating problem with 
DR Logo is that although many machines 
run it, much of the terminology - known as 
primitives - is not implemented on each 
machine. So any procedure using the col- 
our terms setpc, setbg or settc will be 
meaningless to the PCW and fill, which the 
PCW does admirably but is not mentioned 
in the volume under review, will confound 
some of the other versions. 
The final chapter alludes to the suitabil- 



ity of the language for writing databases. 
But as the writer gives no fully-explored 
example, instead preferring to tell the 
computer that Mary's weight is 57kg and 
Anita's age is 25, we have to presume that 
he or she doesn't know how to write a 
database in Logo either. 

The chapters on Mallard are somewhat 
better, however. We are shown how to 
build up a flowchart and how to under- 
stand an array. 

Sections cover the while and wend state- 
ments, and there's help in configuring the 
keyboard for Basic where it differs from 
the Locoscript mode. 

Jetsam is given some space; we are told 
that sequential access, random access and 
keyed random access are available. We 
are also led into a brief program for 
remembering our friends' birthdays - pre- 
sumably so we can buy them each an 
Amstrad PCW as a present, 



0 ettin 9 S« rted 




The joys of setting up a GSX Basic file 
are ignored, however. We are also left in 
the dark with the peek and poke com- 
mands. These commands are even more 
essential to understand, incidentally, 
when using the generic version of Mallard 
installed on another computer. They are 
certainly indispensable if you want to use 
Mallard on a colour monitor, for example. 
Similarly, the .deposit and .examine com- 
mands in DR Logo are overlooked. 

Overall, then, this book is capable of 
opening the novice reader's eyes to areas 
that the great majority of us take for 
granted. It could additionally give the new- 
comer the wrong idea that this computing 
lark is for the birds and it's safer to just 
stick to the Locoscript environment on the 
PCW. 
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The Concise Atari 

ST 68000 Programmer's 

Reference Guide 

Author: Katherine Peel 
Publisher: Glentop 
Price: £15.95 

This meaty volume of three chapters plus 
14 appendices takes you on a guided tour 
of the sleek, super-efficient Atari ST series 
as seen through the eyes, ears and inter- 
faces of the 68000 chip. 

Not only that but Jack Tramiel, the lead- 
ing light of Atari in the US, has taken time 
out of his busy schedule to pen a few 
paragraphs for the book's foreword. 

Mind you. it reads like a sales pitch for 
the ST series; not surprising, when you 
recall that Tramiel is primarily a sales- 
man. 

The book then launches into a scan of 
the Atari ST hardware. We're told the likely 
layout of the system: how the 8MHz 
MC68000 16 bit microprocessor is related 
to the Mostek MK68901 multi-function 
peripheral; how much resident RAM to 
expect; how the ROM is going to have 192K; 
and where the 32-bit FIFO to the 8 bit 
device controllers fits into all of this. 

Then, if we are unable to look at the 
expansion connection ports at the back 
and side of the console, the book gives 
detailed diagrams of the ports. We flow 
through to the pin functions on the Cen- 
tronics and RS232 interfaces, among 
others, on our way to an outline of each 
processor and custom-designed ULA. 

Moving on to chapter two, we find an 
overview of the operating system, BIOS, 
BDOS and memory map. Graphics and 
text, in high, medium and low resolutions, 
are covered, as are colours, animation and 
sound. 



The Digital Research Gem dos aspects 
are detailed, and compared with CP/M 68K 
format as far as files and base pages are 
concerned. 

In the middle of the chapter is perhaps 
the first item which might not be found in 
Atari's own manuals - a listing of the 
system initialisation sequence from 
system reset onwards. 

The program header format of cartridge 
software - whether program or diagnostic 
- is given a quick run-down and then we 
move on to boot activities. Following that, 
it's back to communications interfaces, 
such as the midi - and that stands for mus- 
ical instrument digital interface - for 
synthesisers and the like, if you fancy your- 
self as the next generation Procul Harum. 

The final chapter before we get on to the 
appendices covers Atari ST traps and 
utilities. Here, we learn that the BIOS and 
BDOS use and preserve registers in a 
rather haphazard manner'. Funny, 1 
always thought everything in a computer 
was predetermined and logical, like a cer- 
tain Vulcan science officer. BIOS and 
BDOS calls make up the bulk of the chap- 
ter, along with attribute functions, raster 
operations, input functions, inquiring 
functions, escape functions (some of 
which are not yet implemented on the ST), 
and various routines in the shape of lib- 
raries. 

That's the end of the chapters - now it's 
on to the appendices. They run as follows: 
system variables; configuration registers; 
Epson printer and VT52 terminal escape 
codes; Ascii, GSX and Gem keyboard 
codes; a rerun of callable functions; 
parameter blocks; assembly language 
instructions; errors; ST Basic; plugs for 
proprietary assemblers; sample assembly 
language programs; a glossary; and out- 
line schematic diagrams - but if you need 
the layout of every resistor, don't look 
here 

For those of us who can't survive without 
an index, hard luck - there wasn't one in 
the preview copy. 

The overall danger about this sort of 
reference work is that an unscrupulous or 
ignorant bookseller could well sell it to the 
uninitiated neophyte. But it is purely a 
reference work for the totally in-the-know 
enthusiast. 

The price may be not much more than a 
games disk, but unless you are going to 
find more than a few pages of interest here 
that you can understand, you would be well 
advised to leave it alone and look 
elsewhere on the computer bookshelf. 



Chip series 

68000 pocketbook 
Author: K. D. Peel 
Z80 pocketbook 
Author: J. B. Vonk 
Publisher: Glentop 

Price: £3.95 each 

These two books summarise familiar 
information in a handy size which would 
certainly be appropriate if you were lug- 
ging around a laptop and planning to do 
some vital programming on the bus. As it 
is. for the chips here discussed, the A6 size 
is easy to thumb through and that's the 
concept really. 

The Motorola 68000 volume runs to 144 
pages; the Zilog Z80 has 238 pages. 
Whether or not this means the Z80 is seen 
by Glentop as more complicated is doubt- 
ful. The fatter book is a reprint of a volume 
published in the Netherlands by one of 
Glentop's associate companies in the 
international Kluwer group. 




The main bulk of the Z80 book is taken 
up with the assembly language instruction 
set and you will have seen similar inform- 
ation in Glentop's respected series of 
assembly language tutors. There are bus 
and control timings for such as the read/ 
write cycle, comparisons with the Intel 
8080, and a summary of the chip's internal 
architecture. 

The 68000 volume briefly covers the 
68000. 68008, 68010. and 68020 chips 
and how they store data. Also examined 
are signal input/output, accessing pro- 
gram code in memory, condition codes, 
processing states, as well as addressing 
modes. Again, the instruction set is given 
plenty of space; this time Basic equiva- 
lents are included to help explain the 
terms. Of course, if you have yet to master 
Basic this feature will be wasted. 
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Hitchhiker: 
bag of aliens 




When your editor phones you and asks if 
you'd like to meet someone from Infocom, 
what do you do? That's right: DROP 
EVERYTHING. 1 was out of the front door 
in a flash. Returning only to retrieve my 
trousers and pick up a tape recorder. 1 
made my way more sedately to the palatial 
llampstead offices of Activision, the 
company responsible for bringing Infocom 
to an even wider audience in Britain since 
they took over responsibility for the 
range last year. Having discovered that 
the someone from Infocom' was Dave 
Lebling, the man responsible for inflicting 
the grue on innocent adventurers 
everywhere. I considered the possibility of 
extracting revenge but decided I'd forgive 
him if he told me where the idea for the 
revolting creature came from in the first 
place. 

"Yes. I must admit I invented the grues." 
he said. The word comes from a creature 
in a series of stories by a fellow named 
Jack Vance, who to my mind is one of the 
best fantasy writers around and grues 
come from a series of stories about a far 
future of the earth when the sun is about to 
go out and magic has revived and there 
are strange creatures all over, and one of 
them is the grue. Now the grue that he 
invented is nothing like the grue in Zork. 
but the name is so nice, evoking, as it 
does, buckets of blood and things like that, 
that I sort of stole it from him." 

Horse 

And they keep on breeding. I pointed out. 

"Oh yes . . . other than eating 
adventurers, that's all they do. There was 
a period when there was a grue in every 
game. Kven in Suspect, the murder 
mystery I wrote, there was a horse named 
Lurking Grue, but we've abandoned the 
idea as being a little bit . . . well, precious." 

Moving from the history of the grue to 
the history of Infocom, that was dealt with 
in some depth in a previous issue of Your 
. Computer, and took us as far as the 
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Mike Gerrard meets 
Dave Lebling, an 
Infocom founding 
father, and they talk 
about grues, llamas, 
leather goddesses, 
Douglas Adams 
and Uncle Buddy 



commercial release of Zork I. though that 
wasn't quite the instant success you might 
expect with hindsight. 

"Zork started slowly," Dave explained. 
"We were originally distributed by 
Visicorp, which is the company that also 
distributed VisiCalc, the first spreadsheet 
program, and they sort of had the feeling 
that. well, this is a very nice game but 
games were not very exciting at the time, 
but we've got this spreadsheet program 
which is really exciting, and I think that's 
how they looked at things. So Zork started 
off with what games sold then in the United 
States when they were introduced, about 
ten or twelve thousand copies, and that 
was pretty much what they expected so 
they weren't terribly interested in pushing 
it harder so we got the distribution rights 
back from them and started distributing it 
ourselves. We repackaged it and because 
it was our own product we were very 
motivated to make it a success and it 
began to pick up from that time. It had got 
spectacularly good reviews but they 
weren't always translated into sales, but 
as time went on we got it onto different 
machines, and that helped. 

"Also, all people had seen then were the 
Scott Adams adventures and Colossal 
Cave, and Zork was bigger, more 
complicated, more realistic, had a better 
parser . . . from a grubby marketing point 
of view there were a lot of good sales 




OTHER GODDESSES^ 
ofPHOBOS 




Leather: scratch and sniff card 

points, and then we came out with Zork II. 
which helped even more, and of course 
we've been turning em out ever since." 

They have turned out so many in the last 
twelve months, in fact, that players in the 
UK may have found it quite a strain on their 
wallets, despite the lower pricing now in 
evidence. We have seen Wishbringer. 
Trinity. A Mind Forever Voyaging. 
Moonmist. Ballyhoo. Leather Goddesses 
of Phobos and now Hollywood HI jinx. 
which is being followed by the eagerly 
awaited Douglas Adams game, 
Bureaucracy. Eight games in a year? 

Bizarre 

"Well the reason for that is partly 
because we've been getting better 
distribution over here. Wishbringer and A 
Mind Forever Voyaging came out in '85 in 
the States, the others in '86, and 
Bureaucracy is the first of our '87 titles. 
We tend to put out between four and six 
games a year, and sometimes it takes 
them a little longer to get over here for 
reasons which are usually totally bizarre. 
We're getting them faster over here than 
we used to. and that is partly because of 
Activision, and I think one of the reasons is 
that the older ones that were coming 
through slowly pushed up against the 
newer ones that were coming more 
- quickly." 

1 had wondered if what had seemed like 
YOUR COMPUTER, MAY 1987 



Ballyhoo: Rodney Rimshaw from the coast of Cornwall stars in The Travelling Circus That Time Forgot 



an increased production rate might cause 
problems in the debugging and checking of 
lnfocom games, as the latest release. 
Hollywood Hi jinx, sports one or two 
spelling and other mistakes, not normally 
associated with lnfocom products. 

"We do check them very carefully, but 
part of the reason for the spelling 
mistakes . . . I'll tell you this and then you 
can decide for yourself whether you want 
to print it or not . . . is that the author, Dave 
Anderson, is a terrible speller. The fact 
that you've only found two so far is 
staggering! I le's very funny and a very 
clever guy. but he is not the world's 
greatest speller. The games do spend 
many months in testing, both internally at 
lnfocom and with outside testers, and then 
about a month before the game's ready to 
be finished someone, and it's often John 
Palace who is the manager of the 
Interactive Fiction group and is an 
ex-editor, reads through the games and 
looks for spelling mistakes. 

"In fact the two in Hi jinx, renowned' and 
maroading'. somebody encountered just 
the other day before I left. Lately we've 
been running these marathons where we 
get teams of students together and they 
play a game till they finish it. They're very 
good and tend to start at six o'clock on a 
Friday evening and they'll play as long as 
24 hours. Sometimes they bring tents and 
sleeping bags, and one of the recent 



marathons was on Hollywood llijinx and 
someone noticed the mistakes there. 

"Spelling mistakes are actually pretty 
rare, but almost every game we've ever 
produced, we've discovered alter the 
release that there is at least one fatal bug 
in it. Some of ihem are enormously 
obscure, and the average player will never 
find one. but they creep in and of course 
we always correct them next time the 
disks are ordered. We've now gone 
through five, six, possibly seven releases 
of Zork including two major renovations. 
In the most recent one. for example. I 
upgraded its parser to our current 
standards of quality, and that's lor The 
Zork Trilogy package." 

Compression 

I asked Dave if the ever-expanding 
memories of home micros meant there 
was less need to put effort into finding 
ways of compressing text, and instead 
they could concentrate on improv ing the 
parser. 

"Oh no, we're always looking at things. 
Actually, compressing the text and 
improving the parser work oppositely. 
Improving the parser invariably means 
you make the game bigger so you have to 
compress the text further. Kven the bigger 
games we end up trying to compress, like 
Trinity. Bureaucracy and A Mind Forever 
\ oyaglng. Now we have this larger system 



that will go up to 256K, and of those three 
titles, two used all 256K. and with the 
third one only time prevented it from doing 
it since it was growing like a yeast. 

"We have a program that goes through 
looking lor frequent words and 
compresses the most frequent into a 
single character. Another program goes 
through looking for frequent phases, like 
"Only an idiot would try to . . . ", and the 
program ranks them according to how 
much space combining every instance of 
each phrase would save. I think we spend 
far too much time trying to make 
characters work better." 

I?ut is there such a thing as the ultimate 
parser? 

"Well. we. talking now, are the ultimate 
parser, but in computer terms I think to 
parse as well as can humans, a computer 
would have to be truly artificially 
intelligent. I lowever, to parse much better 
than existing parsers parse. I don't think a 
computer would have to be that much 
more clever than it is now. We're working 
on better parsers. I know Magnetic 
Scrolls, who I went to see today in fact, are 
working on a better parser. There are lots 
of people looking at w ays of making games 
more realistic in that way: better parsers, 
better characters, better thieves, better 
trolls and things like that, We have a good 
friendly rivalry going with Anita Sinclair 
and Magnetic Scrolls. We'll make helpful ► 
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adventure 

P L A Y G R OuND 



► comments like: You call that a parser? It's 
nothing but a stinking heap of. . .' But The 
Pawn is the most Infocom-like game I've 
seen, and they do very nice stuff.'' 

It's not just the quality of Infocom's 
adventures that sets them apart from any 
of their rivals, though, but also the 
packaging that comes with them. Who 
could resist the Scratch "n" Sniff card from 
Leather Goddesses, the genuine piece of 
pocket fluff in Hitchhiker's, or the signed 
photo of Uncle Buddy in Hollywood Hijinx. 
the movie director responsible for such 
classics as Vampire Penguins? 

Nickname 

"The story behind Uncle Buddy is 
funny,'' says Dave. "The game was written 
by Dave Anderson, whose nickname really 
is Hollywood, and he went with the guy 
who designs our packaging to this stock 
photo shop, a place where they have 
thousands and thousands of photos that 
you can use without worrying about 
copyright, and they sifted through 
hundreds of these photos and they could 
not find anyone who looked appropriate 
for the character of Uncle Buddy. So when 
they got back to Infocom, Hollywood said: 
Now I don't want to insult the guy, but the 
guy who runs the photo store, thatis Uncle 
Buddy.' So we went back and approached 
him and he thought it was wonderful. We 
decked him out even more garishly than he 
would normally be decked out, took the 
photo . . . and the answer to what must be 
your unspoken question, that is truly the 
man's real hair, it is not a toupee!" 

Transcripts 

Had elaborate packaging been one of 
Infocom's ideas right from the start? 

"Well the first packaging of Zork was 
just the disk and the manual, very prosaic, 
and the first one that had really exciting 
packaging was Deadline, the first murder 
mystery we did. We had seen some things 
by Dennis Whealley, I don't know what 
sort of books you'd call them, but they had 
clues, transcripts, all kinds of fun stuff in 
t hem, and I think it was Marc Blank seeing 
those things that motivated him to write 
Deadline and so we got the idea that it 
would be fun to have interesting stuff in 
our packaging too. It wa such a success, 
and partly for that reason as well as being 
a good game, that the next time we did a 
game we thought, well, we can put some 
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Hitchhiker: silver alien document 

other keen stuff in. and so we've just made 
a habit of it. 

"Sometimes, also, it incorporates 
anti-piracy elements, things like the wheel 
in Sorceror that is hard to reproduce. The 
little details add to our fun, too, we spend 
a lot of time sitting round saying What 
should we do?" We had enormous fun 
coming up with the gossip paper in 
Hollywood Hijinx. it's totally bizarre. 
Actually our own criticism of it was that it 
wasn't outrageous enough, it wasn't that 
much more bizarre than a real gossip 
paper." 

The only Infocom game so far that has 
been an adaptation from another medium 
has been The Hitchhiker 's Guide to the 
Galaxy. I wondered if this was the start or 
a trend or whether Infocom games would 
always be original adventures. 

Milliseconds 

"The major requirement we have on 
outside collaboration is not just Can we 
buy a licence to do it,' but rather in the way 
we did Hitchhiker's: is the author someone 
who's interested enough in the medium to 
want to work with us directly? We don't 
like to go off and buy some property just so 
we can slap that name on the package, we 
much prefer to have the outside person 
say, as Douglas did: This is a very 
interesting medium and I'd like to try to do 
something with it.' Then we usually mull it 



over, and in the case of Hitchhiker 's I think 
we mulled it over for about three 
milliseconds. 

"As for any books we might do in the 
future. I have to give our stock answer to 
that which is that we don't publicise 
products more than about six weeks 
before they're released. But having said 
that, the obvious next thing to do would be 
The Restaurant at the End of the Universe. 
and there's always the possibility that that 
might happen. I had dinner with Douglas 
last night, in fact, and we talked about lots 
of things, including his new novel, of which 
he alleges to have just actually finished 
correcting the galley proofs yesterday, 
and he was at last free of it. He looked a 
tad haggard." 

Paranoid 

As it's close to the release of 
Bureaucracy, however, perhaps Dave can 
tell me what that's about instead. 

"What's in Bureaucracy? What isn't in 
it? It's got the Zalagasan National Airline, 
it's got Rambo-like paranoid 
schizophrenics, it's got your bank, it's got 
Ronald Reagan and Mr Gorbachev, it's got 
llamas, it's got the Boysanberry Computer, 
it's got the Zalagasa User's Group on the 
Boysanberry Computer . . . It's a very very 
strange game and is hard to describe, 
much harder than Hitchhiker 's and 
imagine trying to describe that. With that 
game you could say: 'Well, it's sort of like 
the book, except different.' With 
Bureaucracyyou could say 'Well, it's sort 
of like the book of Bureaucracy except 
different and there isn't a book in the first 
place.' 

Shambles 

"It starts when you move to take a new 
job. and you send a change-of-address 
card to your bank, which promptly does 
what banks always do with that sort of 
thing, which is to throw it away, and as a 
result your entire life begins to collapse 
into a shambles of total uselessness and 
you basically have to acquire the means to 
extricate yourself from this situation of 
having no money, your mail going to the 
wrong address, your credit cards 
cancelled, your computer not working, all 
the kinds of terrific things that can 
happen. One of the people who tested it, 
who was fortunately in the minority, didn't 
like it very much and said 1 have enough of 
this happening at work, I don't want to go 
home and have it happening on a micro 
too!' But it's got everything, including the 
secret headquarters of the conspiracy that 
masterminds the whole thing ... I'm not 
sure grues actually made it, though in fact 
grues are instrumental in the conspiracies 
against all of us." 

As if eating adventurers wasn't bad 
enough! Dave Lebling, what have you 
done? 

• pages 48, 49: Hollywood Hijinx. 
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At prices like these 
our hardware's hard to beat 

RS232C 




Serial Interface 

Providing connection to most 
peripheral devices including printers 
and modems. Suitable for the CPC 
464, 664 and 6128. 

ONLY 



£59 



Including VAT. 



.95 



V21/23 
Modem 



Allows access to Prestel. BT Gold. 
Telex facility and on-line databases. 
Suitable for use with all computers 
with an RS232C serial interface. 



ONLY 

£99 



Including VAT. 



.95 




APPRQVE&i»<jftMiM«nio 



T S/S INti SiJWEfl/G'SOCMtt 



FREE! 



Registration to MICROLINK in association with 
TELECOM GOLD and 1st quarter subscriptions to 
MICRONET 800 and PRESTEL. 



Available from branches of:- 
Currys, Rymans, Wildings and good independent computer stockists 



AMSTRAD 



Amstrad Pic. Brentwood House, 169 King's Road, Brentwood Essex. CM14 4EF. 




The perfect companion for MIX 
C is the exciting new C source de- 
bugger from MIX Software. Ctrace 
is unlike any debugger you've ever 
seen. It brings your programs to life 
on the screen. You'll see your vari- 
able values changing as you watch 
your C source code executing. The 
animated trace shows you the flow 
of execution, statement by state- 
ment. It's like watching the bounc- 
ing ball as the cursor dances over 
your C program. Ctrace is very sim- 
ple to operate. Commands are ex- 
ecuted with a single keystroke. Pop 
up menus list the command op- 
tions. Pop up messages alert you 
when anything important happens. 
There are 6 windows of informa- 
tion: source, output, variables, 
watch, memory, and symbols. You 
can view as many as 4 windows at 
once. The function keys make it 
easy to quickly choose among 8 
different views. 

The combination of Ctrace with 
MIX C programming a real joy. 
MIX C provides the power of a 
compiler while Ctrace provides an 
execution environment that's more 
elegant than an interpreter. 



SPLIT SCREEN EDITOR £19. 9s 



Another great companion to the 
MIX C compiler is MIX Software's 
split-screen editor. It makes writing 
programs even faster and easier. 
With the MIX editor you can com- 
pile, link, and execute your prog- 
rams at the touch of a key. Compil- 
ing is fast because the MIX C com- 
piler reads the program directly 
from memory. Correcting errors is 
easy because the editor automati- 
cally positions the cursor to the 
first error in the program. The edi- 
tor is similar to Mircopro's Word- 
Star but with additional program- 
ming features like split-screen, mac- 
ros, and much more. Use it for all 
of your programming needs. 

■mii inmiiiiimiiiii — 

MIX Software's ASM utility is 
available if you want to link assem- 
bly language functions to your C 
programs. It Works with Microsoft's 
MASM or M80 assemblers. Call 
assembly language functions just 
like C functions. Call C functions 
from assembly language. Lots of 
useful assembly language functions 
are included as examples. 



MIX C EXAMPLES DISK t:>.9:> 



ail the examples contained in the 
Tutorial, tried and tested. Give 
your fingers a break... 



The MIX C book is your teacher. You'll start right away 
compiling and executing programs. The tutorial takes you step 
by step through the C language. You'll learn by example with 
a book that's chock-full of sample programs. And the programs 
aren't just fluff. They teach you the important C concepts. An 
amortization program teaches you how to use pointers to func- 
tions. A data base program teaches you how to manage mem- 
ory dynamically. It's the best hands on training available. 

You'll love working with the MIX C compiler, ifs half as 
large and twice as fast as other C compilers. In fact, ifs the 
only full featured C compiler that can be operated comfortably 
on floppy disks. And as you would expect, MIX C is easy to 
use. It produces a complete program listing with compile errors 
clearly identified and explained. If you've been frustrated by 
other C compilers, don't throw in the towel until you've tried 
MIX C. There's a big difference. 

Although ifs small, MIX C is not a subset. MIX C supports 
the full K&R standard, including the extensions that are often 
omitted in other C compilers, MIX C comes complete with a 
comprehensive 460 page book, a standard library of more than 
I7S functions, a blazingly fast linker, and tools for optimizing 
your programs for minimal space or maximum speed. All of 
this is yours for the incredibly low price of £29.95. Thafs little 
more than the cost of most C books alone. So don't be left 
behind. Order your copy today and find out why everyone is 
switching to C. 




The Complete Mix C- Works 
Only £69.95 includes Editor, C 
Compiler, Ctrace, Examples, 
and ASM Utility. 

MIX Software, 1132 Commerce 
Drive, Richardson, TX, USA (214) 
783, 6001 have appointed Analytical 
Engines as their UK Distributors and 
Technical Support Agents. Discounts 



for educational establishments. Trade 
enquiries. Send for our comprehen- 
sive MIX C brochure. 

Postage £3 per order UK, £5 to the 
rest of Europe. Please add 15% VAT 
in the UK. 

Analytical Engines Ltd., PO Box 35, 
Eastleigh, Hampshire S05 5WV. Tel: 
0703 262099. 



Name . 



Address . 



Phone Nos 

Please send me:- 

Product 

C TRACE 

C COMPILER 

ASM UTILITY 

SPLIT SCREEN EDITOR 

THE EXAMPLES DISK 

THE MIX C WORKS 

Total Order 



I enclose a cheque/Eurocheque for 

Postage etc to Analytical Engines Ltd., PO Box 35, 
Eastleigh, Hampshire S05 5WV. 



Price 

£29.95 
£29.95 

£6.95 
£19.95 

£5.95 
£69.95 



Total 
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Hanover seems an unlikely place to hold 
the world's largest information technol- 
ogy fair, but it makes sense when you 
think about it. Not only is Hanover near 
the geographic centre of the western 
world, halfway between the clone fac- 
tories of Taipei and the development 
centres of California's Silicon Valley, but 
West Germany is one of the most 
enthusiastic consumers of information 
technology. 

There is so much technology on show 
at Hanover that even the most hard-bitten 
techno-bug cannot fail to be impressed by 
it all. Imagine if you can a huge exhibition 
site with 17 halls - varying in size from 
being at least as large as Alexandra Palace 
to offering more space than London's 
Olympia. 

It was in those halls that I saw for the 
first time some intriguing new offerings 
from the likes of Atari, Commodore and 
Apple, all of which will have an impact on 



The surprise launch - that of the Macin- 
tosh SE - is obviously a move to answer 
some of the criticisms levelled at the 
existing Macintosh range and to integrate 
the Mac in the more flexible computing 
environment towards which Apple is cur- 
rently working. 

The £2,495 SE machine will be 
supplied with two floppy disk drives inter- 
nally, 1Mb of computer memory (with 
room for a good deal more) and a choice 
of keyboards. 

According to Apple's UK Macintosh 
product manager, the SE is an important 
development for all watchers of the Mac 
and the popular WIMP (Windows, Icons, 
Mouse and Pointer) environment that 
goes with it. 'The SE has a compact 
design like that of the Macintosh Plus and 
maintains full compatibility forall available 
Macintosh software,' the company 
claims. 'The focus of the Macintosh SE is 
on ease of learning and use and a highly 



the UK micro scene. Not all the machines 
were actually launched at the show itself 
- the Atari had been shown a month 
before in the US and the Apple was 
launched worldwide a few days before 
Hanover - but they all made their Euro- 
pean debuts there. 

The Macintosh SE, a faster, beefed-up 
version of the existing machine, and the 
Macintosh II (a much larger machine with 
room for expansion cards - which allows 
for greater flexibility and expansion of the 
system) were unveiled at a worldwide 
launch that ran simultaneously in the US 
and the UK and then shown in Hanover 
the following week. 

A new Macintosh had been expected 
from Apple for some time, but few were 
expecting the company to launch two 
new machines at the same time. Now the 
details are out, however, it is not hard to 
see why it has done so. 



Above: the 
Commodore Amiga 
2000 with bolt-on PC 
compatibility 
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Geof Wheelwright 
show and finds a crop 
machines based 






evolved design to give substantial expan- 
dability options to users. Everyday busi- 
ness needs will continue to be served by 
the Mac Plus and Macintosh SE will serve 
the needs of those users requiring the 
flexibility of a built-in expansion path.' 
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visits the annual Hanover 

of new high-performance 
on the Motorola 68000 



One of the most important routes on 
that expansion path is provided by a new 
Mac expansion slot, which can be used 
for devices such as an MS-DOS card with 
an 8088 co-processor, which would allow 
the Mac to run PC software, network 
cards, video outputs and processor 
accelerators. The SE is also faster than 
the existing Mac Plus, achieving the 
speed increase via special new ROMs. 
The SE is the first of the new Mac 
machines to reach the market and went 
on sale in Apple dealers in March. 

It will not, however, replace the com- 
pany's existing Macintosh 51 2K and 
Macintosh Plus computers - although 
Apple does admit that sales of the former 
machine are soon likely to fall to such a 





Above: the Atari rival - 
Commodore's £499 
Amiga 500. Left: the 
go-faster Macintosh SE 




small share of the Mac market that it may 
be discontinued. 

In the long term, though, it is the Macin- 
tosh II - or 'Open Mac', as it was dubbed 
during the long development phase for 
this machine - that will really make a dif- 
ference for Apple. 

In the Macintosh II - a machine with a 
starting price of less than £5,000, a new 
Motorola 68020 processor, room for hard 
disk storage devices, abundant memory 
and display options including colour - 
Apple now has a machine which can 
effectively compete with the new breed 
of IBM PC-compatible computers based 
on the Intel 80386 processor. 

Unlike the 80386-based computers 
released by Compaq, Zenith and IBM, the 
Macintosh II will not have to wait for a 
new operating system before it can be 
used to full capacity. The Macintosh II will 
handle more than 100 megabytes of 
memory while the ageing IBM Personal 
Computer operating system is still limited 
to 640K - slightly more than half a mega- 
byte. It also handles hard disk storage of 
more than 40Mb and can even use a co- 
processor card that allows it to run com- 
puter software written for the IBM 
machine. 

Despite the obvious power of the 
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Macintosh II and the competitive position 
it could occupy against the new breed of 
80386-based IBM Personal Computer 
clones, Apple claims that it does not yet 
see the machine as its mainstream 
desktop business computer. It will not be 
shipping the machine until July and still 
expects the Macintosh Plus and Macin- 
tosh SE to make up the bulk of its sales. 

A similar attitude seems to be taking 
hold at Atari, which showed its new Mega 
STand Atari PCproductsin Europe forthe 
first time with the message that it is the 



would be worth offering even if it does 
have the same amount of memory. 

Reworking of the circuit board has 
introduced an Atari expansion slot for 
proprietary expansion cards and a battery- 
backed clock and proper DMA interfacing 
for the planned Atari laser printer and 
improved hard disk. But the major differ- 
ences are in the cosmetics. These include 
taking the main circuit out from under- 
neath the keyboard and moving it into its 
own housing, putting an internal disk 
drive inside that housing and moving the 
connectors to the back. Freed from the 
CPU, the keyboard is detachable and fea- 
tures the same layout as the existing 
1040STF. 

The other non-cosmetic difference of 
note is the inclusion of a blitter chip set 
inside the Mega ST, which allows much 
faster manipulation and display of 
graphics. This will make it an excellent 
choice for desktop publishing, animation 
and games. 



Neatly 



In the peripherals field, Atari has rede- 
signed the SH205 20Mb disk drive for the 
Mega machines, so that it now sits neatly 
sandwiched between the monitor and 
the CPU. As mentioned earlier, it also 
makes use of the improved DMA interfac- 




The 68020- 
based Apple 
Macintosh II 





Mega ST it wants to concentrate on for 
the moment. While the company's new 
IBM-compatible machine is getting a 
good deal of attention (particularly in the 
US where it has stolen the thunder from 
the Amstrad PC1512) it is the Mega ST 
which will have a longer-term effect on 
the company's entrenched ST products. 

Conflict 

The Mega ST is supplied in three ver- 
sions, each largely defined by its memory 
capacity. They are the Mega ST1 with one 
megabyte of RAM, the Mega ST2 with 
2Mb and the Mega ST4 with 4Mb. 

Although Atari UK has been unsure 
whether or not to offer the ST1 in the UK 
(it might conflict with the existing 1Mb 
Atari 1040STF), the Mega range has 
enough additional features over the 
standard system that the 1Mb system 



ing on the Mega ST. 

As for the planned Atari laser printer, 
which was on show in Hanover in a 
decidedly pre-production form, we can 
certainly look forward to a low price for 
this machine as Atari has designed the 
Mega series of machines to share some 
of the work normally carried out by the 
printer itself. Most laser printers include 
their own processor and RAM, while the 
Atari design allows its laser printer to 
share those facilities with a Mega ST and 
still produce high-quality work at some 
eight pages per minute. 

There was not a great deal of inform- 
ation available in English about what the 
Germans call the Atari SLM Laserdrucker, 
although I was able to glean that it will 
offer the aforementioned eight pages per 
minute print speed, 300 dots per inch 
print resolution and will support standard 



Atari TOS graphics as well as feature a 
Diablo 630 printer emulation. 

Atari's arch-rival Commodore, how- 
ever, was not going to let the Tramiels 
steal all the limelight and made a big 
splash with the new Commodore Amiga 
2000 and Amiga 500 models - as well as 
some new PCs. The latter included a high- 
end AT-compatible which seemed to be 
very well received by the German busi- 
ness market and a low-end, entry PC cal- 
led the PC-1. The PC-1 is not a machine 
the company's former UK managing 
director Chris Kaday was likely to bring to 
the UK in a hurry, but if it succeeds in Ger- 
many his successors may have to revise 
those plans. 

The Amiga A500 employs the Motorola 
68000 CPU and the three-chip co-proces- 
sor set (unaccountably described in the 
press release as a "word-processor sys- 
tem ") first seen on the A1 000. 51 2K is the 
standard allocation of RAM, with the pos- 
sibility of internal expansion to 1Mb. The 
built-in disk drive gives 880K of storage. 
At £499 the cost of the entry-level Amiga 
is still substantially more than that of the 
Atari 520 STFM since the Atari has a high- 
resolution monitor thrown in. 

The other new Amiga is the up-market 
A2000, starting at £1095 for a 1Mb 
machine with one 880K disk drive. The 
advantage of the A2000 over the A500 is 
its expandability to include a 20Mb hard 
disk drive and up to 8Mb of internal RAM. 
Commodore sees the A2000 as a way 
into the increasingly important worksta- 
tion market, especially in such areas as 
CAD/CAM and process control. To mollify 
conservative corporate buyers who place 
PC compatibility high on their list of desir- 
able features, A2000 buyers can specify a 
£299 8088 processor board. An optional 
5 1 /4 inch disk drive lets users with a big 
investment in PC software run their prog- 
rams without tedious file transfers 
between different disk formats. 

Sense 

It is sad that this is apparently neces- 
sary for corporate acceptance. On a 
technological level it makes about as 
much sense as transplanting a Cortina 
engine into a Ferrari. Nevertheless, if the 
upgrade path from MS-DOS provided by 
the 8088 processor board gets the Amiga 
on to the desktops of business users, it 
will be entirely justified. 

The level of PC compatibility provided 
is said to be excellent, with even the 
tricky Microsoft Flight Simulator running 
happily. Of course, anyone with an Amiga 
should buy Sublogic's superlative Flight 
Simulator II in its dedicated Amiga form, 
but if the PC version runs then other 
favourites such as Lotus 1-2-3 should be 
equally satisfactory. 

The A500 shares with the A2000 an 
upgraded keyboard with improved feel 
and key spacing. 
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FOR AS LITTLE AS £159 YOU 
CAN BE THE HOME SECRETARY. 




There's more to home computers than fun and games. 

Just add a printer (and the necessary software) and your 
computer becomes a word processor. And you become a very 
efficient secretary. 

If the printer you add is the Amstrad DMP 2000 your 
efficiency will even extend to saving quite a lot of money. 

Because the DMP 2000 costs just £159 (incl. VAT). 

Yet it will print draft quality text at an impressive 
105 characters per second. And Near Letter Quality at 
26 characters per second. 

As you would expect it is compatible with all Amstrad 
home computers. But it is also compatible with Epson and 
any other make that has the same Centronics Parallel Interface. 




If you've already graduated to a PC there's the Amstrad 
DMP 3000 printer. 

It's compatible with all the Amstrad PC 1512's as well as 
Epson and all other IBM compatible PC's. It costs just £169 
(plus VAT). 

Both printers have easy front loading and both will take 
ordinary A4 paper. One of them is bound to be right for your 
particular home office. 



MS DMP? 



HO 



-Telephc 



YC 5/87 



Please send me further information on the DMP 2000 □ and DMP 3000 □ 

Name 

Company 

Address 

AVAILABLE AT: CPS DIXONS IBL LASKYS JOHN LEWIS ■ MBS ■ NORBAIN NORTHAMBER OFFICE INTERNATIONAL P&P RYMANS Amstrad pic, PO Box 462, Brentwood, 

SANDHURST VISTEC WILDINGS AND GOOD INDEPENDENT COMPUTER stores Essex CM14 4EF. Telephone: (0277) 230222. 



AMSTRAD 
PRINTERS 



TAKE OUR WORD 



Paul Hendy has been busy testing a dozen 
word processing packages on five of the 
top computing systems available in the 
UK. Here are his conclusions . . . 



WORDWISE-PLUS 



CO Computer Concepts 1984 

1) Save entire text 

2) Load new text 

3) Save marked text 

4> Load text to cursor 

5) Search and Replace 

6> Print text 

7> Preview text 

8) Spool text 

9) Segment menu 

ESC Edit Mode 
Please enter choice 



Wordwise Plus: unveils on 
the BBC with this opening 
screen. 



Mention the names BBC, Amstrad and 
Atari, and you have probably caught the 
attention of most of the home computing 
public in Britain. Mention word proces- 
sors, and a multitude of products are 
thrown at you, each guaranteed to be the 
finest thing since striped toothpaste. 
Although 1 own 23 word processing pack- 
ages I seldom use more than one or two on 
each machine. I hope this article will stop 
people cornering me at parties to ask 
which is best! 

BBC 

There are in my view two serious conten- 
ders on this machine, Wordwise Plus and 
InterWord, both designed by Computer 
Concepts. The former is now getting on in 
years but well over 150,000 were sold so it 
still has an avid following. Its big advan- 
tage is the built-in programming language 
which enables users to write their own 
routines to handle business requirements 
like mail-merging, label-printing, as well 
as text editing operations. Third party soft- 
ware houses have produced ROMs using 
this WPPL language covering almost all 
possibilities, thus circumventing the limi- 



tations of the word processor itself. In 
addition to the main memory area, there 
are ten segments' which can hold text or 
programs written in WPPL. 

It is not WYSIWYG (what you see is what 
you get) so the screen does not look any- 
thing like the final printed version. Instead 



the text which control page length, line 
spacing and printer codes. It is able to use 
the brilliant new Spellmaster ROM from 
the same company, thus fulfilling most 
requirements. Depending on the amount of 
memory remaining, you can check the final 
format in Preview' mode, but the BBC B, 
with only 32K of memory, is looking rather 
meagre in comparison with its big-memory 
brothers. Add-on boards like the Watford 
32K unit enable previewing to take place 
no matter how much text is in memory. 

InterWord on the other hand is posi- 
tively bulging with features. Drop down 
menus are included, and they are used 
extensively to offer multi-file processing, 
control of any printer, spell-checking, and 
onscreen illustration of bold or underlin- 
ing attributes. Once more the limitation is 
the memory of the BBC B, hence the multU 
file option which breaks down long docu- 
ments into shorter pieces, yet still treats 
them as an integrated whole. Imitating the 
concept of segments, you are able to hold 
up to 16 Inter packages in memory, pro- 
vided you have the appropriate ROMs 
these can be charts, databases, spread- 



only truly integrated ROM software system 
for the Beeb, and its features ensure a 
strong following for this machine for a long 
time to come. 

Both these word processors are 
supplied on ROM (chips you plug into the 
computer making the programs instantly 
available), so corruption is virtually 
Impossible. 

CPC 6128 

The Amstrad CPC 6128 is also capable of 
accepting ROMs, a fact well exploited by 
Amor with a set of three called Protext, 
Prospell, and Promerge. so once more 
there is the ability to enter the word pro- 
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means that much helpful information 
be displayed as and when required. 
The principles behind this are very 
simple, and the program could start 
something like this: 




'embedded commands' are inserted into sheets, or documents. It is probably the 
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cessor without first having to find a disk. 
An add-on box is needed for the computer 
to accept ROMs, but it is worth it. 

The word processor itself is well 
designed, friendly, fast, and has all the 
standard features one would expect and 
many that are normally found only in much 
larger and more expensive packages. The 
CPC 6128 is also capable of running pro- 
grams under the CP/M operating system, 
which lets in the big boys, NewWord and 
WordStar. 

PCW8256 

Many owners of the PCW have settled quite 
happily with Locoscript and for short 
documents it is ideal, with drop down 
menus, excellent printer control including 
proportionally-spaced right justified text 
which is normally very difficult to achieve. 
The designers, Locomotive Software, have 
released LocoSpell and LocoMail for spell- 
checking and mail-merging, and they too 
have all the standard features one would 
expect from an integrated system. One 
nagging problem is the slow response of 
the program. 

The option to create ASCII files (in other 
words files with no special codes in them, 
able to be read by most systems) has been 
welcomed by many people. This means 
that files prepared in Locoscript could be 
transferred to other word processors, and 
other computers by using the RS232 inter- 
face and appropriate software. Locoscript 
2 is just over the horizon, and this prom- 
ises to be faster, though it will need to be 
turbo-charged with go-faster stripes to 
shake off the Locoscript snail reputation. 

Arnor has just released Protext CP/M for 
the PCW, reviewed recently in this 
magazine, and it is a superb word proces- 
sor. It has just about everything one could 
ask for in a system that does not use drop 
down menus and mouse. There are two 
schools of thought as to which is better, 
and I think there are good arguments on 
both sides, provided the mouse and win- 
dows operate quickly. This article was 
written using Protext and it is a delight to 
use. 

Two documents can be held in memory 
at the same time, and the program has the 
ability to run small sub-programs (called 
EXEC files) which can perform a wide 
variety of functions. Mail-merging and 
spell-checking functions are built in, and 
there is even the option to copy files and 
format disks without leaving the program 
or losing the file in memory - ideal for 
those who have prepared a long document 
but then encountered the dreaded Disk 
Full' message. p> 
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Legendary pop ?tar and 
self-ordained BtUidd.sl 
monk Bill Beret returned to 
Britain yesterday from a 
long vocation that took torn 
all over the world. 6ut the 
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Fill Edit Block Layout Style Spelling Graphics Help 



VORDPLUS 
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Ike Print Mnu ( called up fro* the Disc Manager screen by tyring 
print out either a whole docuMit *r just * section of it. 

The tso choices are included in the Print Mnu as 'Print all rage 
som pages'. 'Print all pages' is autonaticallyseleeted when the 
up. If this is what you want, just press [fMTEJU and the doc 
printed, (Note: printing after editing a document using 'Save and 
automatically prints the whole document.) 

If you want to print only a section of the docwent, novo the « 
'Print som pages . then press [ENTER] . (Sou will see the tick m 
of the Mnu as sell.) ft second mmi then appears on the screen, 
the miners of the first and last pages of the document and has 
which you can enter the page miners ef the first and last pages 
that you want to print. 

Inter the nwher of the first page of the section (the page you 
Slim) with the Mnu cursor on the 'Fro* page' line and the nunbei 
page of the section (the page you «ant to print ia) with the curs_ 
page line. For exawle, if you wantto print pages I, 3 and 4 of a six page 
focwent, you «ust enter '2' on the 'From page^ line and M~ on the 'to page' 
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LONDON'S LARGEST DISPLAY OF PRINTERS MONITORS 
COMPUTERS AND PERIPHERALS 



Th^Condon vPAMIGA Centre 
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Era*?! AMIGA A500 
INSTOCK NOW! !<<<<. 
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The Ultimate Home Computer' 51 2K machine 
with built-in 3 1 /2" 880K double sided drive. Runs , 
original Amiga software m 

PRICES FROM L4SKJ+VAT 

INCLUDING FREE SOFTWARE 





AMIGA A1000 IN STOCKNOW! 

ALEGRA Vz MEG \ 

A100Q RAM PACK CAN 
BE UPGRADEDT02 MEGS 

NOW ONLY 



Based around the Motorola 68000 CPU, 
with multi-tasking as standard along with 
a palette of 4096 colours. 

PRICES pcqq 
FROM fcOiJJJ+vAT 

INCLUDING ON SITE 
MAINTENANCE 



+ VAT 



nrern AMIGA A2000 
luau IN STOCK NOW! 



'The Only Desktop Computer You Will Ever Need' 
capable of running 2 x 3Vs" disc drives, 1 x 5 1 A" drive and 
a hardcard with IBM Emulation simultaneously. 

PRICES FROM £1095 + VAT 

INCLUDING FREE SOFTWARE + ON SITE MAINTENANCE 




Organize Database 

Dbase III compatible high power database 

Scribble V2.0 Wordprocessor 

Now includes mailmerge and spellchecker 

Analyze II Spreadsheet with Graphics 

New version now much faster with integrated graphics E. mc VttT 

Deluxe Paint II Now in stock 



£99 .95 inc VAT 
£99 .35 inc VAT 



PHONE FOR NEW UPDATED AMIGA CATALOGUE AND PRICE LIST 



Largest range of floppy disks and printer 
ribbons available in London over the counter. 
London's largest range of games and 
software. Thousands of titles in stock. 

PHONE FOR NEW CATALOGUE 



51 



PUBLISHER "Move over Mac 



Desk top publishing for the Amiga integrates with deluxe paint, 
scribble wordprocessor etc. Can produce copy in both colour 
and black and white 

Desktop Publishing Software 

£199.35 inc VAT 



Mail Order + Export Hot Line Phone 01-686 6362 

^^^fc Delivery by Securicor C4 day) please add £5.75 per item, m — B 
Delivery by Securicor 24 hour please add £9. 95 per item. w\ ^ 

Send off or order by 'phone quoting your Access. Visa No. 

'Phone 01 -686 6362. Immediate despatch on receipt of order or IMBI 

cheque clearance. Or Telex your order on: 946240 Attn 1 9001 335. 



EXPORT 

Contact our specialist export department on 01-686 6362 



EXPORT CUSTOMERS SUPPLIED TAX FREE. 



ALSO A VAST RANGE OF DISK DRIVES, JOYSTICKS, DISK BOXES, INTERFACES. SHEETFEEDERS, ETC. 

ffLyjptmGE 53-59 High stpeet ' Cr °v d ° n ' suppey cr ° m Te,: ° 1 " 681 3022 



j^* 000 "^ Prices correct at copy date. Subject to change without notice due to currency fluctuations etc. E. S. O.E. 



WordStar and NewWord are also avail- 
able for the Amstrad range. NewStar has 
done a deal with MicroPro, who suddenly 
bought out the competition, to ensure that 
NewWord 2 is still available. These are 
industry standards, and so much has been 
written about them it is not worthwhile 
duplicating it all here. Drop-down menus 
are not used, but the features included in 
WordStar set the standard which all other 
word processors strive to match, and in 
many cases go beyond. NewWord was writ- 
ten by some ex-MicroPro employees and in 
many people's minds. WordStar is the 
standard, and NewWord the almost perfect 
clone, with many more features! My 
recommendation is to use Protext or the 
slightly cheaper NewWord 2. 

Amstrad PC1512 

The Amstrad PC, being an IBM clone, has 
thousands of software packages available, 
including word processors that range from 
the humble to the unbelievable where you 
think of a number and multiply by 100 to 
get the price. Having 512K of memory 
means that software writers produce 
enormous programs, probably using 100K 
to generate a syntax error (by comparison 
Wordwise Plus is just 16K of machine 
code). However this much memory opens 
up the world of desk-top publishing', the 
ability to mix text, graphics, various fonts 
in various point sizes and gradually the 
division between publishing and word pro- 
cessing is disappearing. 

The sadly lamented NewWord 3, bought 
up by MicroPro, is still available if you 
want to pay hundreds of pounds for it (it 
was cheaper before), and was like 
WordStar, again with more features. If you 
can get a second hand package it is worth 
haggling for. MicroPro has released Ver- 
sion 4 of WordStar, rumoured to have most 
of the NewWord 3 features, and more! (See 
separate review elsewhere in this issue.) 

Never one to miss the opportunity of try- 
ing to produce an even better product. Wil- 
liam Poel gave me details of NewStar 4 
(note the slight change of name) that will 
be even better! Watch this space, but fea- 
tures will include drop down menus, and 
mouse control, duplicated by CTRL key 
commands and control if you prefer. 
Background printing, to enable you to edit 
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at the same time. Macros, able to perform 
a number of tasks by a single keypress. 
Menu of printers (always one of the bug- 
bears of WordStar), indexing, alphabetical 
sorting, use of colour (or shades of grey) to 
show bold, underlining, multi-column edit- 
ing, spell-checking and mail-merging. 

Thus the battle between these two 
heavyweights in the wp market is set to 
continue for some time to come. WordStar 
4 was due out at the end of March, and 
NewStar 4 in April. Keep your head down 
while the flak flies, then read the objective 
reviews! 

One criticism of the Amstrad PC is the 
speed of GEM. It is slow, particularly when 
compared to the superb Atari ST. with its 
superior monitor, and GEM in ROM (ie it 
doesn't have to be loaded via blue and 
green disks!). The Atari was released with 
a free word processor, 1st Word, and the 
software house responsible, GST, always 
had plans to produce a 1st Word Plus. This 
has also been made available for the 
Amstrad PC, and if you like GEM, this is the 
one for you. It is packed with features, 
including spell-checking and mail-merging 
and it doesn't scold you by devouring your 
text at the first possible opportunity! The 
Install routine even sets up a GEM boot 
disk to save you having to swop between 
the blue and green disks every time. 

Onscreen bold, underlining, and italic 
are available, but these are let down some- 
what by the Amstrad monitor, particularly 
in mono. Graphics can be included, and 
loaded from a variety of sources, including 
GEM Paint. But of course once you include 
graphics, you limit the printout to dot 
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matrix, of lesser text quality than a 
daisywheel. Which word processor to 
recommend is difficult because of the 
plethora of choice. If you want GEM and 
mouse control, then use 1st Word Plus. If 
you like WordStar compatibility, then use 
NewWord 3 if you have it, or can get it 
cheaply. Otherwise wait for the NewStar 4/ 
WordStar battle and pick the winner! 

Atari ST 

On the Atari ST, I believe that 1st Word 
Plus reigns supreme. Here the slowness of 
GEM is no longer a problem, and the speed 
can be breathtaking at times. Massive 
documents can be held in memory at one 
time, and the enormous dictionary 
supplied as part of the spellchecker has 
just about every word needed. Up to four 
documents can be held in memory at the 
same time and text can be transferred 
from one document to another. Cut, paste, 
copy, and delete blocks are all provided by 
drop-down menus, and the ultra high 
resolution mono monitor makes the 
inclusion of graphics a joy to use, and is 
easy on the eyes. 

On screen bold, underlining, italic, and 
light (used for special effects, for example, 
colour ribbon on a daisywheel, and mail- 
merging) are all displayed correctly, along 
with superscript and subscript, on the 
WYSIWYG layout. Many of the mouse's cur- 
sor and editing functions are duplicated by 
CTRL key combinations for those who do 
not like having to take their hands off the 
QWERTY keyboard. 

This lightning dash through word pro- 
cessors can only serve as a personal guide 
through some of the systems available at a 
relatively cheap price for the home 
market. 

All the packages either come with, or 
include as optional extras, spell-checkers 
and mail-mergers. For Wordwise Plus the 
spell-checkers are from third party 
sources - Spellcheck III (Beebug) or Rom- 
Spell (Watford Electronics) - as are the 
mailmergers (same companies). ROMs 
using the W+ programming language are 
Word-Ease (Beebug), Word-Aid (Watford 
Electronics). CP-ROM (Norwich Computer 
Services) and Pen-Eriend 2 (Paul llendy, 
that's me, at PO Box 67, Wolverhampton, 
West Midlands WV10 9IIG) 
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AMSTRAD PC 



All prices inclusive VAT 

Amstrad 1512 Single Floppy, Mono £5 1 5.00 

Amstrad 1512 Double Floppy. Mono £640.00 

Amstrad 1512 Single. Colour £7 1 0.00 

Amstrad 1512 Double Floppy, Colour £835.00 

Amstrad 1512 1 0MB Hard Disk, Mono £9 1 5.00 

Amstrad 1 5 1 2 20MB Hard Disk, Mono £ 1 030.00 

Amstrad 1 5 1 2 1 0MB Hard Disk, Colour ..£111 0.00 
Amstrad 1512 20MB Hard Disk Colour ... £ 1 225.00 



ADD-ONS 



Amstrad FD3 Second Drive £170.00 

Amstrad HDI0 MB Upgrade £435.00 

Amstrad HD20 MB Upgrade £550.00 

Upgrade KitSI2to640K £29.95 

Maths Processor P. A O. 

10 MB File Card £399.00 

20 MB File Card £499.00 

Tandon, Dyson or Miniscribe 



COMMUNICATION 



AMSTRAD 
PC CARD MODEM V2I/V23 



Use your Amstrad PC series computer to send and 
receive telexes and electronic mail, access Prestel 
and transfer files to and from other computers. 

The Amstrad PC series comm. package combines 
an advanced, intelligent modem with the popular 
Datatalk Software to provide a unique, versatile yet 
inexpensive solution to your communications 
requirements. 

FEATURES 

300/300 baud (V2I). Intelligent, microprocessor 
controlled. Auto-dial - Auto answer (V25). Simple 
to use with 3 built in HELP pages Dial, Ring and 
Engaged tone detection, Bell-tinkle Suppression, 
Speed Buffering from Terminal Speed of I 200/1 200 
to line speed of 1200/75 baud 1200/75 & 75/1200 
baud (V23). Hayes compatible - Auto-redial Baud 
rate scanning. Built in loudspeakers, side-panel 
telephone socket. 

Datatalk Software (included) 

Full viewdata support including colour - all Prestel 
functions - Telephone dim. for up to 1 28 numbers. 
RS232 port speeds up to 19200 baud. Built in text 
editor per preparation. 



£169.00 

inc VAT & POSTAGE 



FREE Membership 
to Microlink 



Sage Chit Chat Software £99.00 

Sage Chit Chat Pack 

Modem and Cable (Manual) £209.00 

Auto Answer/Auto Dial £349.00 

Internal Modem (Dacom) £279.00 



DISKS 



&TDK It's a guarantee in itself. 



5.25" D/S D/D Disks 
PCI 512 Price per box 1 0 £ 1 5.00 

order 5 or more boxes £ 1 4.50 each 




DISKETTE STORAGE X 50 



TDS5050 : The most 
popular model in the 
range. Holds 50 5.25" 
diskettes, hinged and 
removeable lid. 
Supplied with index 
labels, dividers, lock and 
two keys. Anti-static. 
£11.50 



DISKETTE STORAGE X 100 



TDS6I00 : Big brother 
of the 5050. Holds 100 
5,25" diskettes, hinged 
removeable lid. 
Supplied with index 
labels, dividers, lock and 
two keys. Anti-static. 
£14.95 



DISKETTE LIBRARY CASE 




^1 



TDS53IO : New range 
of coloured library 
cases for 5.25" 
diskettes. Holds 10 
diskettes, easy opening 
fan forward action, 
colours, black, blue, grey 
and beige. 

£3.45 



PC DUST COVERS 



Very attractive set (2 pes) £9.95 

Beige with blue border 

DMP 3000 Cover (beige/blue) £4.95 

Amstrad Basic 2 Manual £9.95 

Amstrad Technical Manual £19.95 

Mastering DOS Plus £12.95 

Firmware Manual £29.95 



PC 15 12 SOFTWARE 



INTEGRATED PACKAGES 



Able-One £84.50 

First Choice , £149.95 

Ability £97.50 

Open Access £149.95 

Psion-Four £69.95 

WordStar 1512 £59.00 

Sage PC WRITE £99.00 

New Word II £94.50 

New Word III £225.00 

Tasword PC £22.50 

Gem Writer £84.50 

Word Perfect JR £89.00 

Word Perfect Personal £179.00 

Volkswriter Deluxe £39.99 

Word Junior £64.50 

New Star 1512 £64.95 

First Word Plus £69.95 

Sage Retrieve £99.00 

Compsoft Delta 4.3 £84.50 

Caxton Cardbox £44.95 

Caxton Cardbox PLUS £299.00 

Caxton Condor I Jr £84.50 

Camsoft Cambase £39.95 

TAS + £69.00 

TAS + Developer £199.00 

VP Info £84.50 

DBase 11(1512 version) £99.00 

PC Promise £64.50 



G BASE 

BY GEM DIGITAL RESEARCH INC. 
"Exceptional value with the power of 
a relational databse designed to take 
full advantage of the unique 
simplicity of Gem 

£84.50 



SPREADSHEETS 



Amsoft Supercalc 3 £59.95 

Caxton Scratchpad + £49.95 

Sage PC Planner £99.00 

Cracker III £64.50 

Multiplan Jr £64.50 

VP-Planner £84 50 

Logistix £79.95 

Multiplan £179.95 

Words & Figures £85.00 

Kuma F Spread II £69.95 



LATEST ADDITIONS 



Turbo Cad £85.00 

MS-DOS Users Guide £57.50 

MS-DOS Prog. Ref £57.50 

Crosstalk XVI £189.00 



COPY HOLDER 

What every work 
station ought to have 
No more looking 
down - or finding 
important drafts. 
Takes very small 
amount of space 
and can be positioned 
at almost any angle. 
Treat yourself 
£19.50 




ALL PRICES INC. VAT & P&P 



GRAPHICS 



Graph Pad 3 £179.95 

Gem Draw £84.50 

Gem Graph £84.50 

Delta Graph (Comsoft) £59.95 

Light Pen (Elec. Studio) £ 1 8.50 

Grafox £44.95 

Art Studio £47.50 



MINI VAC 




TMSC.I Mini Vacuum 
Cleaner. Battery 
operated cleaner that 
absorbs dust & dirt or 
can be used as an air 
duster with a simple 
change of bag and 
nozzle. Supplied with 
dust bag, brush, straight 
and curved nozzles, 
takes 2 X MNI500 
batteries (not supplied) 
£9.95 



ACCOUNTS 



Sage Bookkeeper £99.00 

Sage Accounts £149.00 

Sage Accountant Plus £199.00 

Sage Payroll £99.00 

Sage Fin Controller £890.00 

MAP Integrated £139.00 

MAP Payroll £43.95 

Camsoft Sales Ledger £39.95 

Camsoft Stock Control £39.95 

Camsoft Invoicing £39.95 

Camsoft Purchase Ledger £39.95 

Camsoft Nominal Ledger £39.95 

Compact Accounts £175.00 

Compact Accounts Plus £219.00 

Take 5 Accounts £179.95 

Dac-Easy Accounting £84.50 

Compsoft Accounts Plus £ 1 99.00 



GENERAL & UTILITIES 



Amsoft Sidekick £27.50 

Caxton Brainstorm £39.95 

Amsoft Reflex £62.50 

Caxton Timekeeper £39.95 

Gem Diary £32.50 

Gem Word Chart £84.50 

Gem Font Editor £84.50 

Fleet Street Editor £139.95 

Dac-Easy Port £39.95 

Dac-Easy Mate £49.95 

Caxton Touch 'n' Go £21.50 

Gem Draw Bus Library £34.95 

Gem Progr Toolkit £ 1 59.95 

Gem Fonts & Drivers Pack £34.95 

Sage Desk Set £74.50 

Mass Labeller £27.50 

PC I 5 12 Complete Guide £24.95 



PROGRAM DEVELOPMENT 



Turbo Pascal £67.50 

Turbo Tutor £28.50 

Turbo Editor Toolbox £47.50 

Turbo Graphic Toolbox £47.50 

Turbo Prolog £67.50 

Quick Basic compiler £79.50 

Zorland C £27.95 

Turbo Basic £67.50 

C Basic compiler (PCDOS £39.95 

Pascal MT t (PCDOS) £39.95 



ALL PRICES INC. VAT & P&P 



PRINTERS 



DOT MATRIX PRINTERS 



Amstrad DMP3000 £189.00 

E80 col.-tractor/frictional printer, wide choice of 
sizes and typefaces, ASCII, international and IBM 
graphics character set supported. 



HOT PRESS NEWS!! 



AMSTRAD DMP4000 

Wire dot matrix 

Handles up to 15" paper ( I 32 col) 
High Speed (up to 200 characters) per second 
Tractor & Frictional 
Epsom compatable control code 
IBM graphics character sets 
Prints upto 233 characters per line. 
Over 1 00 different typefaces 
including N.L.Q. 

★ ★ £385.00 ★★ 



Panasonic 

KX-P 1 080(80 col) 
Best Seller '86 

• 1 00 cps in Draft mode, 20 cps in NLQ 
9 Full character pitch feature 

• Word processing commands 

• Friction feed and variable tractor are standard 

• Operator accessible print mode switch. 
(std./Pgm.. NLQ, Comp) 

• 8 bit parallel interface is standard. RS232C 
interface is optional 

• I I 5 mm (4.5")(H) x 403 mm ( 1 5.9")(W) X 286 
mm (I l.3")(D) 

• 6.0 kg (I 3.2 lbs.) 

+ Special price for ♦ 
PC PLUS Readers 1 1 79.00 

Cannon PWI080A 1 60 CPS/NLQ/80COL £269.00 

Cannon A55 1 80CPS/4JNLQ/I 32 COL £459.00 

Epson LX86 I00CPS/20NLQ/80COL £269.00 

Epson 85 I60CPS/40NLQ/80COL £369.00 

Epson LQ800 1 80CPS/60NLQ/80COL £579.00 

Epson LQI000 I80CPS/60NLQ/1 32COL .. £699.00 

Epson EX800 300CPS/50NLQ/80COL £449.00 

Epson EXI00 300CPS/50NLQ/I 36COL .... £549.00 

Pansonic 1080 1 0OCPS/N LQ/80COL £189.00 

Panasonic P 1 592P I80CPS/NLQI 36COL .. £435.00 

Micro-PI65 I65CPS/NLQ/80COL £239.00 

Micro-P200 200CPS/NLQ/80COL £335.00 

Micro-P20l 200CPS/NLQ/I36COL £415.00 



DAISY WHEEL PRINTERS 



Juki 6100 I5CPS £285.00 

Juki 6200 30CPS £499.00 

Juki 6300 40CPS £799.00 

Juki 6500 65CPS £1 185.00 

Brother HR20 P.A.O 

Epson DK 1 00 £445.00 



COLOUR PRINTERS 



Juki 5520 (4 colours) £399.00 

Epson JX-80 £499.00 

PC Printer Cable £16.50 



PLOTTERS 



Hitachi 672 (6 colours) £525.00 

Epson Hi-80 ( 1 0 colours) £425.00 



ALL PRICES INC. VAT & P&P 



PRINTER ACCESSORIES 



DATA SWITCHES 

RSC-DSCI - (parallel) £38.95 

(2 device T-switch — 3 female connections) 
RSC-DSC2- (parallel) £59.95 

(4 device T-switch - 5 female connections) 
RSC-DSRI - (serial) £34.50 

(2 device T-switch - 3 female connections) 
RSC-DSR2 - (serial) £49.95 

(2 device T-switch - 5 female connections) 

Epson LX86 Tractor feed £23.00 

Epson LX86 Sheet Feeder £63.00 

Juki 6 1 00 Tractor Feeder £ 1 49.00 

Juki 6 1 00 Sheet Feeder £269.00 

Juki Daisy Wheel £14.95 

(minimum order 2) 

Amstrad Printers £5.95 

Cannon 1 080 £6.95 

Panasonic 1080 £7.95 

Epson LX86 £6.95 

Juki 6 1 00 (single strike) £5.95 

Juki 6 1 00 (multi strike) £6.95 

Juki 5520 (colour ribbon) £9.95 

(* if unlisted please phone) 

2000 sheets I I "X9" 2 " fanfold £16.50 

Extact A4 size - 2000 £24.50 

1 000 adhesive labels £6.95 

2000 adhesive labels 2 across £9.95 

* QUANTITY DISCOUNTS AVAILABLE ★ 



K.D. PRINTER STAND 




TPS-25 : K.D Printer 
stand for 80 column 
printers. Paper feeds from 
underneath and the dial 
adjustable paper feed 
plate guides the paper 
onto the collection rack 
for neat astacking. Sturdy 
steel and plastic 
construction with space 
saving design. 

£34.95 



80 COLUMN PRINTER STAND 



TPS80 : Smoke brown 
acrylic printer stand for 
80 column printers. The 
paper is stacked inside the 
stand and then folds at the 
back 

80 col £24.95 

1 32 col £33.95 




GAMES 



Silent Service £18.50 

Alex Higgins Snooker £18.50 

FI5 Strike Eagle £18.50 

Music Construction £18.50 

Pitstopll £18.50 

Solo Flight £18.50 

Cyruss Chess £18.50 

Mean Golf £18.50 

Spitfire Ace £18.50 

Summer Games II £18.50 

Winter Games II £18.50 

Hitch Hikers Guide to the Galaxy £2 1 .50 

Crusade in Europe £21.50 

Hacker £18.50 

Moonmist £21.50 

Trinity £21.50 

Grandslam Bridge £18.50 

Dig-Dug/Pack-Man £18.50 

PS I -5 Trading Company £18.50 

Strip Poker £18.50 

Conflict in Vietnam £21.50 

Decision in Desert £21.50 

Exodus £18.50 

Alter Ego £2 1 .50 

Bruce Lee £18.50 

★ ★Flight Simulator £44.95 

Star Glider £18.50 

Dam Buster £18.50 

Silcon Dreams £18.50 



nusic 

SCORE 




Close to the heart of the three Amstrad 
CPC computers and the Spectrum 128 
and Plus Two lies a music chip called a 
programmable sound generator (PSG). 
This chip has been around for some 
years, but it has proved itself in many 
computers such as the Memotech, MSX 
and Einstein ranges. It gives three sepa- 
rate channels of sound and one of noise. 
Its output goes to a small loudspeaker on 
the Amstrads, and to the TV speaker on a 
Spectrum. The ability of the latest Spec- 
trums to play music has been well 
received: the BEEPer of old was a poor 
substitute for the real thing. 

Device 

New Spectrum users will already know 
how to program music from Basic using 
the PLAY command and this article con- 
centrates on how to program the PSG 
chip directly using machine code. 

The PSG in question is the General 
Instruments AY-3-8912. It is a 28-pin 
device containing 15 8-bit read/write 
registers, the values of which control all 
the parameters of the sound(s) being pro- 
duced. Register number 14 is an excep- 
tion - it's a general purpose I/O port 
which the Spectrum designers grabbed 
for RS232/printer/Midi applications and 
which the Amstrad designers took to read 
the CPC keyboards. Messing around with 
this port (set to an INPUT port by both 
computers' operating systems) can seri- 
ously damage your ability to use the com- 
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Get into the swing of 
the snappy sound, chip 

on most Z80 micros 
with Richard Sargent's 
exploration of its 

tunefule capabilities 



puter, so the program given here 
automatically thwarts any attempt by the 
machine-coder to program register 14 as 
an output port. 

There is a 60 page booklet about this 
chip produced by the manufacturer and 
titled, appropriately, AY 3 8910/8912 
Programmable Sound Generator Data 
Manual, but it is hardware-orientated and 
does not cover programming in much 
detail. It's useful if you can get a free 
copy, but don't rush out and buy one. 
Running the PSG under machine-code 
control allows every nook and cranny of 
the chip to be explored. The Spectrum's 
PLAY command is designed to play the 
notes of a nine-octave musical scale, so 
sound effects are difficult to produce. 

When the PSG is freed from the 
clutches of Basic it can become indepen- 
dent - producing a background sound via 
the Spectrum's interrupt system while 
another program is running in the fore- 
ground. 

Hacking 

This month's program uses only 72 
bytes of machine-code to drive all the 
PSG registers. A controlling Basic prog- 
ram handles the user input and screen 
output, so there is no machine-code hack- 
ing to be done. Once the program is run- 
ning it is simply a matter of choosing a 
register to load, then loading it. The cur- 
rent contents of all the PSG registers are 
shown on the screen and the constructed 




sound is heard as soon as a register has 
been successfully loaded. This is a learn- 
as-you-play exercise! 

Testing 

First, type in listing one, the Spectrum/ 
Amstrad PSG tester. Every time you 
come to a REM** line, checkwhetheritis 
a line for the Spectrum * 1 28* or the 
Amstrad *CPC* and type in whichever is 
appropriate to your computer. The line 
numbers should not be altered at this 
stage, so don't use auto line numbering 
and don't renumber the program. Start 
the program with GOTO 390. This will 
load the machine-code bytes into the cen- 
tral RAM of whichever computer you're 
using, and also save the bytes to the cur- 
rent filing system in use. 

After the machine-code has been 
saved, verified and tested, the Basic lines 
400-590 can be deleted if you so wish. 
Turn the sound up on your Spectrum/ 
Amstrad system and RUN the program. A 
list of PSG registers 0-13 appears on the 
screen, with the decimal value of each 
register's contents. To save you time, 
register 7 (of which more will be said 
later) is set to give TONE sound output 
ratherthan NOISE sound output, and only 
channel ONE has been enabled. Thus the 
value 56 (binary 00111000) is against 
register 7 and the value 1 5 (full volume) is 
against register 8. 

Let me clear up a possible confusion 
now before it drives you mad. General 
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1M REM Bpactrua/Aaatrad PB8 ttitir 

11B REM Raaova tha ralavant REM** linn 

120 CLS iDIM H(16>lPRINT " PBB TE8TBED PROGRAM" 

138 FOR N-l TO 1 4 1 LET W<N>-8iNEXT N 

140 LET M<8)-36lLET M(9)-15 

198 FOR A-8 TO 13|READ A* 

160 REM** PRINT AT A+3, 1 | A| l PRINT AT A+3, 8 j AS i REM *128* 
178 REM**LOCATE 1 , A+3l PRINT A| I LOCATE 11 ,A+3lPRINT A»l -*CPC* 
188 NEXT A 

199 FOR A-l TO 14 

288 REM** PRINT AT A+2,4|M(A> I " *| ■ REM *12B* 
218 REM** LOCATE S,A+2lPRINT H<A)|" "| ■ REM *CPC* 
228 NEXT A 

238 REM** HINDOH #2, 1 ,48, 18,281 CL8 MiLOCATE 1,18 iREM *CPC* 

248 INPUT " REBI8TER NUMBER or SOUND "| A*i IF A*-"" THEN STOP 

298 IF A*--B- OR A»-"a" THEN BOTO 31B 

268 LET R-VAL (A») 

278 IF R<8 OR R>13 THEN BOTO 248 

2B8 INPUT ' DATA FOR REGISTER "|V 

298 IF W<8 OR V>2S9 THEN BOTO 288 

388 LET M(R+1)-V 

318 LET A-3277B 

328 FOR X-l TO 14|P0KE A+X ,M <X ) i NEXT X 
338 REM** RANDOMIZE U8R 32818 i REM el 28* 
348 REM** CALL 32B18 ■ REM *CPC* 
338 BOTO 198 

368 DATA "CH A FINE" , "CH A COARSE", "CH B FINE","CH B COARSE" 
"CH C FINE","CH C COARSE" 



# listing one 

378 DATA "3 BIT NOISE" , "BBnnnttt" , "A AMP","B AMP","C AMP" 
388 DATA "ENV FINE" , "ENV COARSE" , "ENV SHAPE" 
398 l 

488 REM** CLEAR 32767 l REM si 28* 
#18 REM** MEMORY 32767 I REM *CPC» 
428 RE8T0RE S8Bi d-498i a-327B6 
438 LET d-d+lB 

#48 FOR r«l TO 8 l READ VI POKE a, VI LET a-a+1 
43B NEXT r 

468 IF «< 32833 THEN BOTO 43B 

478 PRINT "Saving a/c to tapa/diac. . . " 

488 REM** SAVE "pagac'CODE 32786,72a BTOPi REM «12B« 

49B REM** SAVE "pagac.bin" ,B,327B6,63i STOPi REM *CPC* 

988 DATA 243, 38, 233, SB, 1,126,294,7 

918 DATA 32,2,38,63,71,98,8,128 

928 DATA 163,87,128,289,71,128,291,281 

938 DATA 243,221,33,3,128,221,126,7 

948 DATA 238,63,221 , 119,7, 179,221 ,B6 

538 DATA 8,283,71,128,221,33,68,234 

368 DATA 14,32,243,231,281 

378 REM** DATA 197,1,233,233,237,121,1,233, 

191,237,81,193,2811 REM *12B* 
3B8 REM** DATA 243,74,283,32, 189,241 ,281 ,8,8,8,8,8,81 '*CPC» 
398 DATA 8,8,8,8,8,8 



188 REM Parlod calculator 

118 REM** CLBlLET CK -34687. 3 I REM *12B* 

128 REM** MODE 1 1 CK-62SB8I REM *CPC* 

138 INPUT "Octava -4 to 3 " | OCT I PRINT 

148 IF 0CT>3 THEN STOP 

138 INPUT "Not* nuabar 1-12 "|Ni PRINT 

168 LET V-<2-*-<0CT+<<N-18>/12))> 

178 LET P-CK/(44»*V)lPRINT "parlod 

valua la "|P 
188 LET OINT(P/2S6)lLET T-C»236 
198 PRINTi PRINT "Coaraa valua la "|C 
288 LET F-INT<<P-T>+0.3> 



218 PRINT l PRINT "Flna valua la 

228 PRINT " 

230 8OT0 138 



"|F 



PUSH BC i pr aaarva BC 

LD BC.FFFDH |aolact port addraaa 63933 (P8B) 
OUT (C) ,A iHrita raglatar nuabar to P88 
LD BC,BFFDH |Balact port addraaa 49149<P8B) 
OUT (C),D |Mrlta data Into aalactad raqiata 
POP BC iraatora BC 

RET | rat urn to aaln a/c prograa 




Instruments labels its PSG registers from 
0 to 13 and I have kept this to be in line 
with their documentation. Register 14 is 
not listed on the screen since that is the 
input port and out-of-bounds. However, 
the Basic program holds the values of 
registers 0-1 3 in the array W(1 ) td W(1 4). 
Annoying, but since Spectrum Basic 
doesn't recognise a zero element in an 
array we have to live with the array being 
one step out compared with the register 
numbering system! In line 140 when you 
see W(8) and W(9) being loaded, 
remember it's really PSG registers 7 and 
8 which will receive these values. 

Prompt 

You will also see the first prompt, 
which is "REGISTER NUMBER or 
SOUND". Respond with 0 <enter> to 
indicate that you wish to alter register 0. 
The next prompt then prints "DATA FOR 
REGISTER" and you should enter a 
number; 100 will do. When you press 
<enter> the W() array is updated with 
the new data value and the machine-code 
routine immediately transfers the entire 
contents of W() to the PSG, causing it to 
sound. Two other responses to the first 
prompt are allowed. Pressing <enter> 
on its own returns you to Basic. Typing 
S<enter> informs the PSG to make a 
sound using the current contents of its 
registers. This is useful when you start 
experimenting with sounds which have a 
fixed duration, but in the case of the cur- 



rent example it will go on for ever. Turn it 
off by changing the contents of register 0 
back to zero. 

Each tone channel is software-tuned by 
a 12-bit number, known as the tone 
period, in the range 0-4095. The 1 2 bits lie 
across two registers. The least significant 
8 bits, known as the fine tune value, 
occupy an even-numbered register, while 
the most significant 4 bits, known as the 
coarse tune value, occupy an odd-num- 
bered register. Thus, in your experi- 
ments, you will be loading registers 0, 2 
and 4 with a number in the range 0-255, 
and registers 1 , 3 and 5 with a number in 
the range 0-1 5. 

The white noise waveform is software- 
tuned by a 5-bit number, or noise period, 
loaded into register 6. All these tone 
period values are turned into sound fre- 
quencies by the PSG, but none will 
appear at the output of the chip unless the 
amplitude register for each channel is 
turned on. The amplitude registers (8, 9, 
10) hold a 5-bit value, interpreted as fol- 
lows: 

0 No sound from this channel. 
1-15 Amplitude level. 1 5 is maximum 
volume 

16-31 Any number in the range 16-31 
switches on the envelope 
generator. 

Experiment 

At this stage, it is perhaps wise to leave 
register 7 (the enable register), register 6 



(the noise register) and registers 11,12 
and 13 (the envelope registers) alone and 
just experiment with the 
tones. You will notice that 
the higher the number 
loaded into the tone 
period register-pair, the 
lower the sound. Fortu- 
nately, the relationship 
between a note's fre- 
quency and the value 
needed in the register-pair 
can be calculated by a 
series of formulae in 
Basic, and a short pro- 
gram can generate a look- 
up table containing all the 
period value needed for 
an eight octave keyboard. 
Listing two shows the program, which 
works for the Spectrum or the Amstrad 
depending on whether you type line 1 1 0 
or line 120. Octave 0 is taken as the 
octave containing International A. 

Formulae 

Octaves beneath this are numbered 
-1, —2, -3 and -4, while those above 
are numbered 1, 2 and 3. In each octave 
the twelve notes C, C#, D, D#, E, F, F#, 
G, G#, A, A# and B are numbered 1 to 1 2. 
The key formulae are as follows: 
FREQUENCY = 440*(2(OCT+( 
(N-10)/ 12))) 

PERIOD = CK/FREQUENCY 

which- the Basic program rearranges to )► 
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• Amstrad CPC664: one of the micros with 
the AY-3-8910/8912 chips 



p- produce a period value from the supplied 
octave number (OCT) and note number 
(N). CK represents the fre- 
quency of clockticks fed 
to the PSG and the value 
is different between the 
two brands of computer - 
which is why the period 
tables in the back of the 
CPC manuals are not suit- 
able for the Spectrum. To 
achieve middle C, 209 is 
placed into register 0 and 
to get International A 
register 0 is loaded with 
the value 124. These are 
high notes, so the coarse 
tune register stays empty. 
The results have been 
checked on a Casio keyboard, so the for- 
mulae should work. 

Subroutine 

Before looking at the remaining PSG 
registers, it's useful to know exactly whai 
the machine code is doing. A short sub- 
routine drives the PSG by using the value 
in the Z80's A register to address the cor- 
rect PSG register, and then the value in 
the Z80's D register is used to load the 
selected PSG register. For the Spectrum, 
this subroutine is contained in DATA line 
570 in the main "tester" listing. The 
source code is in figure one. 

A PSG register-value can be read on 
port address FFFD (65533), and if you 



decide to do this from Basic you might 
encounter a slight problem. 

I have an early Spectrum 128 and it 
seems that the designers have done 
something which tends to stop IN/OUTs 
to the PSG working as they should. For 
example, the IN 65533 statement above 
should return 56 (the value the tester 
program had put there) but you might get 
something else, such as 255. The prob- 
lem may be that the "short" part of the 
port address, FD, is being used by 128- 
Basic for paging and RS232 duties and 
that these house-keeping routines are 
interfering with the PSG registers and 
vice versa. 

Somewhere in the 128ROM someone 
might have used an OUT (FD),A to per- 
form a housekeeping task, instead of the 
more lengthy LD BC,7FFD:OUT (C),A. 
The former instruction can affect FFFD; 
the latter will not. Alternatively, there may 
be a pcb tracking error on my 128. How- 
ever, since the machine-code routine 
used by the PSG test program lives in a lit- 
tle world of its own (even interrupts can't 
touch it), it behaves correctly. 

Dangerous 

The possibility of a bug is relevant, 
though - 1 must report that after using the 
PSG testing program, theprinterattached 
to the RS232 interface doesn't always 
work. This annoys me, since I made the 
machine-code longerthan it really needed 
to be so that values dangerous to PSG 



register 7 could be trapped. (Register 7 
controls register 14 on which hangs the 
RS232 and other hardware bits). Be 
warned, I found that only a hard reset 
cures the non-responsive printer situa- 
tion. 

Natural 

Register 7 is an 8-bank software 
switch, the natural state of which is 
001 1 1 1 1 1 . Bit 7 can be ignored - it has a 
function only in the AY-3-891 0 chip. Bit 6 
must always be zero, since that keeps 
PSG register 14 as an INPUT port. The 
other bits are all ones, which means they 
are all inactive - as switches they are 
OFF. Bits 0, 1 and 2 are switches for the 
three TONE channels, bits 3, 4 and 5 are 
switches which mix the single NOISE 
source into the three TONE channels. The 
PSG tester starts with a setting for 
TONES ON and NOISE OFF so register 7 
is given 001 1 1000, which is 56 decimal. 
Try to give it any combination of 1 1 xxxxxx 
and the machine code will automatically 
reset bits 7 and 6 to zero. That x means 
either a 0 or a 1; it doesn't matter. The 
PSG tester will allow you to type in BIN 
001 1 1 000, or any other BIN number, but 
you must type (extend) "B" and not the 
letters "B", "I" and "N". So, register7 is 
used mainly as a mixer. Random noise 
superimposed on a tone can create a 
more natural sounding musical note but 
can also produce some noisy hisses as 
well. Experiment and see. 
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AN ALYSI NG 




Some people enjoy analysing algorithms, 
and the ability to predict the future. It 
gives them a sense of satisfaction, in 
much the same way as when a newly 
written program works for the first time. 
There is a much more important reason 
for such analysis, however. Time means 
money, and the longer and less efficient 
the algorithm, the more costly would be 
its use. 

An algorithm is any precise method of 
solving a specific problem. In this article 
we will be considering algorithms only 
where each step can be easily defined, 
and where the algorithm will eventually 
terminate. This type of algorithm is often 
known as a computational procedure. In 
effect, we are saying that any algorithm 
we consider will work the same way on 
any conventional computer, and could be 
worked out manually using pencil and 
paper, though this may take rather longer 
than on a computer. 

Even computer algorithms of this type 
can take an inordinate amount of time to 
terminate. For instance, we could easily 
devise an algorithm which plays chess. 

Positions 

Given any starting position, it would 
consider possible moves by White, fol- 
lowed by all of Black's replies, then the 
White moves from these positions, and 
so on. Eventually, this simple routine will 
reach the end of the game, and thus be 



Marcus Jeffrey shows 

the uses which 
algorithms can serve 
in micros 

Ihus we are particularly concerned 
with the efficiency of any particular 
algorithm. As the data increases, will the 
algorithm time increase exponentially? If 
so, then it is probably not very efficient for 
large amounts of data, and a different 
approach should be used. 

Another factor which should be 
examined is storage. Some algorithmic 
solutions may be able to solve problems 
in a very short time, but require extremely 
large amounts of storage in which to do 
so. 

Storage 

Obviously in all these cases, we could 
simply program the algorithm, then test it 
to see how much time and storage it uses 
for all the various possible sets of data. 
However, a much better method is to be 
able to analyse the best, average and 
worst case behaviour of an algorithm 
before it is written. 

One of the simplest ways of determin- 
ing the efficiency of an algorithm is to per- 
form a frequency count. Here we ignore 
the rudimentary operations being per- 
formed, such as addition and multiplica- 




able to decide which is the most approp- 
riate move from the original position. 
However, the tree which would be built 
for this approach would expand exponen- 
tially (figure 1 ), with an average of 30 pos- 
sible moves from the original position, 
900 replies to these, 27,000 White replies 
to these moves, then 810,000 and so on. 
This sort of computation would take bill- 
ions of years to work out, even with the 
fastest computers. 



tion, and simply look at the number of 
times statements are encountered. If we 
take the three program examples shown 
in figure 2, we can assign a simple fre- 
quency count as: 

(a) 1 

(b) n 
(O n 2 

These are known as the orders of mag- 
nitude of the algorithms. As the order of 
magnitude increases, so the overall com- 



puting time will generally increase. We 
have to be careful here, because it is pos- 
sible to produce an algorithm with a lower 
order of magnitude which is quicker than 
one with a higher order of magnitude, for 
a certain type of problem. This is a rarity, 
however, and will only come about if the 
operational speed for the higher order 
algorithm is significantly quicker. Even 
then, the lower the order, the more effi- 
cient the algorithm. 

So if we assume that each operation 
takes a constant time of one unit, then we 
can calculate the times taken by the 
algorithms or orders n, n 2 and n 3 . For 
n = 100, these times will be 100, 10,000 
and 1 ,000,000 time units respectively. 

It is often the case that a particular 
algorithm has two different orders of 
magnitude. For instance, a table look-up 
algorithm may have a table ordering pro- 
cess and a separate look up process, and 
each of these sections may have a 
different order of magnitude. In such 
cases the higher order is always used, 
because as the data increases (as the 
value of n is increased), the higher order 
algorithm will predominate. 

Relationships 

The way in which this works, and the 
relationships between a number of com- 
mon orders, is shown by the graph in 
figure 3. This shows how the computing 
time of algorithms increases as their 
orders of magnitude increase. It is fairly 
clear that you would usually choose a 
log 2 n algorithm over an n algorithm, and 
so on. The order of an algorithm is tradi- 
tionally shown in the form: 
0(log 2 n) for log 2 n. 

Thus we can rate the algorithms in 
order of preference, as shown in figure 4. 

This has been heavy going so far, so 
let's look at a practical example. Let us 
assume that you've just started a new 
club, which at present has only 20 mem- 
bers, but you expect this to grow rapidly 
in the near future. Being the club's com- 
puter expert, it is up to you to keep 
records of all the members on a database, 
and be able to print these out in any order. 
You duly set up all the database files, and 
eventually sit down to write the sort 
routine which will allow you to print out 
the records in any desired order. 

Now, let us assume that any basic 
operation takes exactly one second to 
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(a) LET x - x + 1 



( b ) FOR i « 1 TO II 
LET x - x + 1 
NEXT i 



e) FOR i - 1 TO n 

FOR d - 1 TO n 

LET x - x + 1 
NEXT i 
NEXT i 




This particular sorting algorithm is of 
the order 0(n 2 ), so we can assume that it 
takes 20 2 , or 400 seconds to complete its 
sort. This figure can be improved slightly 
by noting that the algorithm doesn't go 
through the already sorted values at the 
end of the list on subsequent passes. In 
addition, if we put in a variable to count 
the number of values swapped during 
each pass, then we could stop as soon as 
zero items were changed. This would 
give us a best case of n operations (i.e. 
one pass of the list). Despite all these 
short-cuts, the order of the algorithm, 
which is an upper bound on its perform- 
ance, remains unchanged, and would 



from, all of which work better than the 
cumbersome bubble sort. 

Having said this, no sorting algorithm 
which needs to compare complete values 
against each other can ever do better than 
0(n.log 2 n). One such sort algorithm is 
known as mergesort. This works by split- 
ting a list into two roughly equal parts, 
then sorting each of these, and finally 
recombining the two parts to form a com- 
pleted list. Of course, when it comes to 
sorting each of the two smaller lists, 
mergesort uses its own algorithm to split 
these into two still smaller lists, and so 
on. This is shown by the code in figure 7, 
which uses recursion, so that you will see 
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perform. This is not entirely realistic, but 
will suffice for our purposes. If you could 
find a method of sorting all the records 
using just one statement, then no matter 
how many members you had, it would 
always take one second to sort them into 
order. This would be an order 0(1) 
algorithm. By the way, you are not 
allowed to cheat by claiming that your 
GOSUB to the sorting procedure counts 
as a single statement. 

Scanning 

The most straightforward approach to 
the problem is probably the bubble sort, 
shown in figure 5. This routine works by 
scanning through the entire n items (in 
this case club members) and adjacent 
items, so that the highest value reaches 
the end of the list (assuming we want to 
sort them into ascending order). It then 
goes through the remaining n-1 items for 
the next highest number, and so on. This 
ripple effect continues until the entire list 
is sorted. This operation is shown in more 
detail with the list of numbers 1 to 8 in 
figure 6. 



mergesort calling itself - a clever feat. 

If you find the concept of recursion a 
little difficult to handle, try taking a pad of 
paper and numbering the top sheet 
LEVEL 1 , NUMBER 1 , meaning the level 
one and sheet one. Write down the list of 
items which you intend to sort (the array 
A) on this sheet, and start working 
through the routine. When you come to a 
point where the routine calls itself, simply 
tear off the top sheet, label another sheet 
as LEVEL 2, NUMBER 1, copy only the 
values which are passed as parameters, 




BUBBLE SORT ROUTINE 

Procedure BUBBLESORT < low, high) 

; M < 1 ow. . hi gh) is a global array containing 
; values to be sorted, 

integer low, high, i, j 
! 

for i - high-1 to low step -1 
for j = low to i 
if M( j ) > M( j+1 ) 

then SWftP(M(j) ,M(j+l) ) 
end if 
end for 
endf or 
end BUBBLESORT 

where SWAP exhanges the two values. 



take almost three hours for 100 mem- 
bers, over 1 1 hours for 200 members, and 
so on. 

When this sort of bottleneck occurs it 
normally means that you are using the 
wrong approach to the problem. In this 
case there are a bewildering variety of 
computer sorting techniques to choose 



and start again from the top of the routine. 
Each time the routine calls itself, you 
should tear off the top sheet of the pad, 
label the next sheet with the previous 
LEVEL+1 and add one to the last 
NUMBER used at the new LEVEL. 

Just to make things a little clearer, 
figure 8 shows how mergesort would 
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handle the list of numbers from figure 6. the bubble sort algorithm which stands a 

The advantage of the mergesort chance of getting it right first time. If we 

algorithm is that its worst-case time is look at the time taken by the mergesort 

0(n.log 2 n). However, you should note that and compare it to that of the bubble sort, 

its best time is also the same order, unlike we find that sorting 20 members takes 



figure 
7 



MERGESORT ROUTINE 

Procedure MERGESORT ( 1 ow, high ) 

jMdow. . hi gh ) is a global array containing 
; the values to be sorted, 

integer low, mid, high 
i 

if low < high 

then mid - INT ( (low+high) /2) 
MERGESORT ( 1 ow , mi d ) 
MERGESORT <mid+l ,high) 
MERGE < 1 ow , mid, high) 

end if 

end MERGESORT 

Procedure MERGE ( 1 ow, mi d, hi gh ) 

; M ( 1 ow. .high) is a global array containing two 
; sorted subsets in: 

; M(low..mid> and M (mi d+1 . . hi gh > 

i, j, k, t, low, mid, high 
N ( 1 ow. .high) 



integer 
array 
I 

i ~ 1 ow 
while i 



i + 1 
k + 1 



i j - low 2 k = mi d+1 
<« mid and k <= high do 
if MU ) <= M(k) 

then N(j) = M(i) : i 
else N( j ) = M(k) : k 
end if 
j - j + 1 
endwhi le 
if i > mid 

then for t = k to high 
j = j + 1 
endf or 
else for t - i to mid 
j » j + 1 
endf or 

end if 

for t »low to high 

M<t) • N(t) 
endf or 
end MERGE 



> 1 00 seconds, sorting 1 00 members takes 
under 12 minutes and sorting 200 mem- 
bers takes less than half an hour. 

Behaviour 

As mentioned earlier, some problems 
take just too long to solve on a computer. 
We have already seen one example of 
this when we looked at the game of 
chess. In this case, the game itself is so 
complex that no better method of solving 
it has been found. Many methods have 
been tried, but the best way to play the 
game is still copying human behaviour, 
where the machine builds a tree of moves 
and looks ahead as far as possible to find 
out what the game will look like in the 
future. That is not to say that a simple 
algorithm for the game of chess does not 
exist. It may be that there is a function, 
f(chess), which given a chess position as 
a parameter will be able to determine 
which side has won, or whether the game 
is a draw. It may also be the case that it 
can give a win or lose answer to the start- 
ing position of the game, though many 
ardent chess fans hope that machines 
never become this sophisticated. 

There are a wide variety of much sim- 
pler problems in computing, which 
exhibit the same worst case behaviour as 
the game of chess. In other words, the 
best solutions found so far still require 
that all possibilities are checked. 

One famous example is that of the 
travelling salesman. Given the distances 
between, say, ten different cities, the 
salesman has to find the shortest route 
between them, ending back where he 
started. Since he's visiting all the cities, it 
doesn't really matter where he starts. 
However, he then has to choose 
between nine other cities, and from these 
there will be eight further choices, and so 
on. Each of these will give a different 
route, resulting in 9! (factorial, that is, 
9x8x7.. x1 ), or 362,880 different routes. 

If we assume that we have a very fast 
computer that can check 100 routes per 
second, this will still take about an hour. 
What happens if we double the number 
to 20 different cities to visit? The same 
computer will now take 38,573, 408 years 
to solve the problem! I am quite sure the 
salesman will have died of old age waiting 
for the computer to tell him where to go. 

Insoluble 

After years of research, nobody has 
been able to come up with a quicker solu- 
tion to this and similar problems. In fact 
many people believe that these problems 
are computationally insoluble in a reason- 
able time, though nobody has yet been 
able to prove this. 

You may feel that your average sales- 
man is unlikely to want to use a computer 
program to plan his route, but will instead 
choose a route which looks reasonable. 
However, this same problem crops up in, 
for instance, routing problems for large 
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haulage contractors. In this instance, not 
only distances, but many other factors, 
such as roadworks and height/weight 
restrictions, also have to be taken into 
account. 

Obviously using the greedy 0(n!) 
algorithm is not feasible. Instead, a 
number of near-optimal solutions have 
been devised. For instance, if the cities 
are shown in the form of a graph, a 
minimum spanning tree can be devised. 
A spanning tree is a set of connections 
between the nodes of the graph (in this 
case between cities), such that there are 
no unnecessary or redundant connec- 
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tions. In the four node graph in figure 9 
(shown with all its possible connections), 
there are a number of different spanning 
trees, some of which are shown in figure 
10. If we assign costs to these connec- 
tions (known as edges), then the 
minimum spanning tree is a spanning tree 
which gives the minimum total value 
when all the edges are added together. 

Circular 

Now, given a set of cities (figure 1 1a), 
we can devise a minimum spanning tree 
(figure 11b). If we make this tree into a cir- 
cular route (figure 11c), then it has been 
proved that in the worst possible case, 
this route will be no more than twice the 
optimal length. Figure 1 1 d shows how 
this route can be simply reduced further 
by eliminating routes which visit a city a 
second time. 

There are many problems of this type in 
computing. For instance, allocating avail- 
able memory between multi-tasking jobs 
is an example of the bin-packing problem, 
which is again 0(n!). This, in effect, tries to 
fit rectangular sections into a larger 
rectangle. Imagine it as trying to cut 
sheets out of a large sheet of metal. Many 
sub-optimal solutions exist, most of 
which require that the jobs be sorted into 
a particular order before they are 
analysed. 

Other problems of this type include fit- 
ting objects into a hypothetical knapsack 




(typical uses in storage and packing), 
scheduling problems (used in computer 
and industrial situations), and graph 
isomorphism (matching two graphs - 
used in chemistry and mathematics). 

I hope this brief and hectic look into the 
world of algorithms has served to show 
that though the computer revolution is 
changing the face of the world, there are 
still some problems that even computers 
can't solve. More importantly, I have tried 
to emphasise the importance of planning 
a program before writing it. In addition to 
the flow-charting and data structure 
design which people talk about, you 
should analyse the time factors involved 
in yoursolution. You may find that you are 
trying to solve an impossible problem. 
Even if this is not the case, you may find 
that you are implementing an 0(n 
tion, when an 0(n.log 2 n) algorithm exists 
which will work more quickly. 
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To most people, Hollywood 
means swimming pools, movie 
stars, Disneyland and 
Greyhound buses. But to 
Infocom, it's also a signal for 
giggles and intrigues - as 
Mike Gerrard discovers 

Machine: (A) CBM64, Atari 800/XE/XL, 
Amstrad CPC/PCW 

(B) Apple II, Macintosh, PC, Amiga and 
Atari ST. 

Price: (A) £24.99 
'B) £29.99 

Let there be rejoicing 
throughout the land, a 
bright new game from 
Infocom is among us. 
Well, I wasn't planning on doing much 
for the next few evenings anyway. So 
what goodies do we find inside the latest 
little gem of packaging? We have a lucky 
palm tree swizzle stick, a signed photo of 
Uncle Buddy Burbank (director of such 
Hollywood classics as Vampire Pen- 
guins), a letter from your late Aunt Hil- 
degarde Montague Burbank and a copy of 
Tinsel World, one of those Hollywood 
showbiz scandal rags. This one includes 
such tasteful articles as "Crazed Gerbil 
Attacks Gramps" and "Dill Pickles Add 
Years to Your Life", alongside ads for 
baldness cures and Fat-Melt chewing 
gum ("uses a natural combustive process 
. . . completely safe . . . This advertise- 
ment is void where prohibited by law.") 

Oh yes, there is a disk as well, this one 
containing an adventure revolving around 
the fortune left by your Uncle Buddy and 
Aunt Hildegarde. it could be yours, if you 
can recover the ten treasures hidden in 
their Hollywood mansion, otherwise the 
goodies will go to one of your other rela- 
tives. Uncle Buddy always had a soft spot 
for you, not to mention a liking for puzzles 
and practical jokes, so you get first crack 
at finding the treasures over the course of 
a night spent in and around the mansion. 

First you have to get into the house, 
though, and here you are told the signed 
photo of Uncle Buddy could point you in 
the right direction. You might try ringing 
the bell and examining the mailbox first - 
Infocom addicts will know what you find 
in there! Plenty to explore outside, too, 
including yet another in a seemingly end- 
less and increasingly devious line of 
Infocom mazes. This is the Hedge Maze, 
and before you set foot inside make sure 
you have at least two sheets of lined 
paper handy - oh yes, and a shovel. 

You already have got a flashlight for 
when you get inside the house, where 




the electricity is working but the light- 
bulbs have all been removed. The water 
has been turned off, too. There's an 
intriguing coat closet just inside the front 
door, which plays several parts in the 
adventure if you can master the use of the 
three coat pegs; though I have still to sort 
out the problem of the missing coats and 
the sawn-off pegs. Just let me say that 
above and below the closet are worth 
exploring as well. 

Down in the cellar there is a functioning 
computer, if you can find the right punch 
cards, and this could lead you to hearing 
the message to end all Answerphone 
messages: "I can't come to the phone 
right now, because I'm dead." You must 
look inside, behind and under everything, 
although this doesn't always work. Look- 
ing undera Persian rug in the Living Room 
produces the message: "You move the 
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Right: down- 
towner 
Buddy 

Burbank- he 
filmed 
classics as 
well as 
popcorn 



# Left: In his own write - 
what Hildegarde 
Montague Burbank 
jotted down in such neat 
script. Will it be a clue? 

rug but don't find any trapdoor." Rats! 

In the Game Room there's one of the 
funniest Infocom problems since the 
Babel Fish first appeared, and that's the 
scale model of downtown Tokyo as seen 
in one of Uncle Buddy's epics, Atomic 
Chihuahuas from Hell. The problem is 
less complex than the Babel Fish, in fact it 
is fairly straightforward, but making the 
scale model work through pressing the 
different coloured buttons on the side had 
me in fits of laughter - and eventually had 
the blue diamond treasure in my hands. 
Not all treasures are quite so traditional, 
however. I mean, Uncle Buddy's toupee 
and a cheese grater? Still, each is worth 
ten points towards the 150 you're chas- 
ing. 

This is definitely one of the funniest 
Infocom games, and is written by a new 
writer, Dave Anderson, formerly an 
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Right: Tinsel 
World - 
priceless 
gemsto make 
even Rupert 
Murdoch 
blush 




Above: 
Tootsie 
Goldman - 
what's her 
role? 
Right: A 
Corpse Line 
still unseen 
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• Left: shown 
actual size - 
a lucky palm 
tree swizzle 
stick; 
normally 
$12.95... but 
free with 
Infocom's 
Hollywood 
Hijinx 



adventure tester for the company. It has 
to be said that it is one of the easier titles, 
too. Not that I've finished it yet, but it only 
takes a few hours of play to get well into 
the game and track down six or seven of 
those wretched treasures. Having said 
that, a few more hours of play have left me 
well and truly stuck unless I can tilt the 
floor of the room with the piano in it, get 
back up from the beach after getting 
down there over the gap in the ladder or 
figure out a way of getting a source of 
light underwater. And what are those 
strange noises coming from outside the 
maze and all around the house? 

i/v/7/get there, though, as I can't letthat 
horrible cousin Herman have the last 
laugh and pocket the goodies. Not after 
what he did over my Aunt's favourite rose 
bush when we were children. And over 
me from the top bunk of the bed. Nasty! 
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ATARI COMPETITION 




An Atari 520 STFM computer will go to each of the lucky winners 
of this competition. As most of you will already know, the ST is 
one of the most impressive home computers currently available. 
With 51 2K RAM, and a built in 720K 3 1 /2 inch disc drive, it lives up 
to Atari's slogan of power without the price. Our competition, 
however, gives you the chance of winning one of these 
machines for nothing more than the price of a stamp. 

Your Computer will be focussing much more heavily on 
machines such as the Atari STand Amiga, and therefore we feel 
that a competition to give away some of these excellent 
machines is worth extending. 

To enter, simply answer the three questions below, and, in 
less than ten words, complete the tie-break. When you have 
done this, please send your entry to: Your Computer, 79-80, 
Petty France, London SW1 H 9ED. Please include your name, 
age and full address. 



QUESTIONS 

1 . How many keys are there on a standard Atari 520 
STFM keyboard? 

2. How many bytes of RAM are there in an Atari 520 
STFM, expressed in binary? 

3. Which other large computer manufacturer was Jack 
Tramiel once responsible for? 

TIE BREAK 

I want to upgrade to an Atari 520 STFM because 



Win one of four 
Atari 520 
STFMsinthis 
exclusive 
Your Computer 
competition, 
presented in 
conjunction 
with Silica Shop 

Deadline 
Extended 

COMPETITION RULES 

* The winners of the competition will 
be the persons who send the first 
all-correct entries drawn from all 
those received before the closing 
date of the competition. 

* The names of the winners will be 
announced in the first available 
issue of Your Computer. 

* All entries must arrive at the Your 
Computer off ices by the last 
working day in May, 1987. 

* Each person may enter the 
competition only once. 

* Entries to the competition cannot 
be acknowledged. 

* No employees of Focus 
Investments nor their agents or 
close relatives may enter the 
competition. 

* The decision of the Editor in all 
respects of the competition will be 
final. 

* No correspondence with regard to 
any aspect of the competition will 
be entered into. 

* Focus Investments assumes no 
responsibility or liability for any 
complaints arising from this 
competition. 
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a neat accurate document. But some peop/e craw/ a/onp using /nfer/or 
W software— wode offers use Pretext 

W Protext re/eases tfe power of your PC W ft fs faster easfer and more f/exff/e 
y tfananyofftsrfi/a/s. A 

f And because Protext fas been des/ffnedexc/ustVe/y for tfePCW you don t M 
need optiona/ extras. A 

Men tt comes to text fandfmp Protextstreafsafeadoftferest. Word M. 
searcf and rep/ace fs four or f/Vetfmes faster tf an rfi/afpacf a ffes can 
manape. 

f/aturaf/y you ffetfu/fmaff- merge facf/ftfes to produce top- oua/fty 
r persona/fsed/etters - wftfdetaf/sread, reformatted andprfnted from 
separate ff/es. And Protext wort w/tf any printer 

/Vostopptnfftocfecfforspedfnff,eftferProtextsfnteffratedspe//-cfecfer 

E scans your text ff/es to produce consfstentfy accurate pro fessfona/ 
documents, /t comes wftf an extens/Ved/ctfonary— towffcfyoucanadd 
tfousandsofyour own words. 

f Wfen you ire seen fowProtextmoi/es, wefnowyoudnei/eruse 
anytf/hp e/se. 

ArnorsProtextcostsaneconomfca/f/SCC So ffyoufai/etfe words, 
wefai/etfeway... 



WA 

M 
WA 



WMaWMM 



WW 



Ca/f0f-SS4SCCS-24frservfce 



VISA 



fie/eas/ffg your Amstraef's potent/a/... 

Amorl/m/ted, ffff M/ffteforse ftoad, Croydon CPC2JP 




ADVENTURE 
BUILDING 



Pete Gerrard takes 
a further peep 
at a blueprint 
for an elaborate 
adventure game 
you can tap in 
for most micros 

It must not be assumed that writing a com- 
plete adventure program is going to be an 
easy task. It won't be. On the other hand it 
is not quite the daunting proposition that a 
lot of people seem to think it will be. All 
that code, the many possibilities to think 
about, whether graphics or text, tape or 
disk, where do you start? 

Suppose you wanted to build up a 
finished, marketable adventure game. You 
won't be reaching the giddy heights of 
Infocom or Level 9 games, but you will be 
close. Close enough so that, with a little 
ingenuity, even a seasoned campaigner 
will find it difficult to tell the difference. 

In common with Infocom, the adventure- 
writing style that we'll be demonstrating 
here will not consider graphics. Firstly, 
because I do not like graphical adventure 
games. In theory of course that is neither 
here nor there, but if you didn't like cook- 
ing I wouldn't expect you to cook, for 
instance, a curry for me. You would go to 
the nearest Indian takeaway. 

Transportable 

If you want graphical adventures, buy 
them. However, there is another, more 
serious, reason to avoid graphics. 

The techniques explained here were 
developed on a 65xx series machine, but in 
order to make them as transportable as 
possible we've stuck to Basic as our pro- 
gramming language. This doesn't really 
matter, as most computers now have very 
powerful compilers available for them, so 
if you want you can always compile your 
own finished product for that extra little bit 
of speed. More importantly, computers 
tend to be in a world of their own when pro- 
ducing high resolution graphics, and any- 
thing said about the topic on one computer 
would not apply to any other. Con- 
sequently, graphics are given the elbow. 

That explains what we are going to do, 
and how we are going to do it. But why are 



we going to do it? Why not use The Quill, or 
the Graphics Adventure Creator, or any 
other similar aid? 

I am not denying the powerful abilities of 
the aforementioned aids to creating adven- 
ture games. However, they do share a 
fault, which is that adventure games 
created using those systems do tend to 
have a similar look about them. A Quilled 
game is a Quilled game, whichever way you 
look at it, and most of them are easy to 
spot. By doing the programming yourself, 
you can add those touches of individuality 
that distinguish the great from the merely 
good. You might argue that this is just giv- 
ing you another system, but no. 

To go back to our cooking analogy, we're 
giving you the ingredients not the recipe. 
How you put it together is up to you. Hope- 
fully you'll end up with something a little 
bit more appealing than burnt toast. 



Parser 



Possibly the most important part of any 
adventure game is the link between you 
and the computer. In other words, that 
part of the program that takes your com- 
mand, interprets it, hopefully understands 
it, and then passes that information to 
another part of the program so that it can 
act on it. This we refer to as a parser, and 
there are many different types. 

Early adventure games restricted them- 
selves to what is known as a VERB . . . 
NOUN style of command entry. If you 
wanted to, for example, pick a key up, 
insert it in a lock, unlock the door and 
enter, you might have to type in something 
like this: 
TAKE KEY 
UNLOCK DOOR 
ENTER 

The adventure program should then sort 
everything out. More recent and sophisti- 
cated programs allow you to type in some- 
thing a little bit more advanced, such as: 
PICK UP KEY THEN INSERT IT IN LOCK, 
UNLOCK DOOR THEN ENTER 
This is somewhat galling if you type the 
first word incorrectly and don't notice it 
until you've entered the rest of the com- 
mand, but it does allow you to speak to the 
program in a more conventional, almost 
conversational style. Of course, this sort of 
sophistication leads to some mighty puzzl- 
ing problems, and the old complaints 
about the VERB . . . NOUN school of entry 
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9000 P1*=CM* 


9012 IFZ=32THENCM*=CM*+" " : PRINT" 


" ; s BO 


• 


9002 CM*="" 


T09004 






9004 REMinder 


9013 IFZ=44ANDZL=0THEN9006 






9006 A*=GET* 


9014 IFZ=13AND ZLO0 THENPRINT" "; 


CHR*( 


figure 


9007 H=LEN(CM*> 


1 27 );".": PR I NT i PK*=CM* : RETURN 






9008 IFA*=""THEN9006 


9015 IFZ=13THEN9006 






9009 Z=ASC(A*) 


9016 IFZ=20ANDZL<>0 THEN PRINTA*;: 


CM*=L 


1 


9010 IF ( Z< 650RZ >90 ) ANDZ< >32ANDZ< >44ANDZ 


EFT* ( CM* , ZL- 1 ) : G0T09004 






< >13ANDZ< >20THEN9006 


9017 IFZ=20THEN9006 






9011 ZL=LEN(CM*> : IFZL5-75 AND (Z<>13 AND 


9018 CM*=CM*+A*:PRINTA*j : GOT09004 






ZO20) THEN 9004 





figure 
2 



4000 REMinder o-f something 

400 1 PR*=CM* : PN*=N0* : PP*=N 1 * : SE=0 : AG=0 : 
IF AN THEN CM*=AN*:GDT0 4005 

4004 PRINT" >"; : GQSUB 9000 

4005 IF LEFT* (CM*, 5)=" AGAIN" THEN AG=1: 
CM*=PR* : AN*=M I D* ( AN* , 7 > : PK*=M I D* ( PK* , 7 ) : 
IF AN*="" THEN AN=0 

4006 IF LEFT* (CM*, 1 ) =" A"THEN AG=1:CM*=P 
R*: ANS=MID* (AN*, 3) : PK*=MID* (F'K*, 3) : IF AN 
*="" THEN AN=0 

4007 IF LEFT* (CM*, 3) ="WHY" THEN PR I NT "B 
ecause I say so. " : SE=1 : GDT04999 

4008 IF LEFT*(CM*,4)="WHER" OR LEFT* (CM 
*, 4) ="WHAT "THENPR INT"Fi nd out yoursel-f." 
:SE=1: RETURN 

4010 NQ*=" " : LI*=" " : AC*=" " : VB*=" " : N0=0: V 
B=0 

401 1 Nl*=" " : Ll*=" " : Al*=" " : Vl*=" " : N0=0: V 
B=0: AC=0:LI=0: IF LEFT* (CM*, 3) ="D0 "THEN4 
500 

4012 LC=LEN (CM*) : I FLEFT* ( CM* , 3 ) = " SAY " TH 
ENVB=35: RETURN 

4013 GOTO 4300 

4014 F0RI=1T0LC: IF MID* (CM*, I , 1 ) =" "THE 
NV 1 *=LEFT* ( CM* , I - 1 ) : K= I : GOT040 1 6 

4015 NEXTI : V1*=CM*: G0T04040 

4016 F0RI=KT0LC: IF MID* (CM*, I, 3)=" A "T 
HENCM*=LEFT* (CM*, 1-1 ) +MID* (CM*, 1+2) 

4017 NEXT:F0RI=KT0LC:Z*=MID*(CM*, 1,5) 

4018 IF Z*=" THE "0RZ*=" HTE "THENCM*=L 
EFT* (CM*, 1-1 ) +MID* (CM*, 1+4) : IFZ*=" HTE " 
THEN4700 

4019 NEXT 

4020 F0RI=K+1T0LC: IF MID* (CM*, I , 1 ) =" "T 
HENL1*=MID*(CM*,K+1, I-K-l) :K=I:G0T0 4022 

4021 NEXTf^l*=WID* (CM* , K-+1 >-: G0TO404O 

4022 F0RI=K+1T0LC: IF MID* (CM*, I , 1 ) =" "T 
HENA 1 *=M I D* ( CM* , K+ 1 , I -K- 1 ) : K= I : G0T04024 

4023 NEXT:N1*=MID*(CM*,K+1) : GOT04040 

4024 FQRI=K+1TQLC: IF MID* (CM*, I , 1 ) =" "T 
HENN1*=MID*(CM*,K+1, I-K-l) : K=I : GOT04040 

4025 NEXT:N1*=MID*(CM*,K+1> 

4040 N0*=LEFT* ( N 1 * , 4 ) : AC*=LEFT* ( A 1 * , 4 ) : 
LI*=LEFT* (LI*, 4) : VB*=LEFT* < VI*, 4) 

4050 REMinder 

4051 F0RI=1TINV: IFVB* ( I ) =VB*THENVB=1 : GO 
T04054 

4052 NEXT I : VB=0 : DN*=V 1 * : G0T04080 
4054 I FL I *= " " THEN4064 

4056 F0RI=1T0NL! IFLI* ( I ) =LI*THENLI=I : GO 
T04064 



4058 NEXT I : L I =0 : DN*=L 1 * : G0T04080 
4064 IFAC*=" "THEN4074 

4066 FOR I = 1 TONA : I FAC* ( I ) =AC*THENAC= I : GO 
T04074 

4068 NEXTI : AC=0: DN*=A1*: G0TD4080 

4074 I FNO*= " " THENO=0 : RETURN 

4075 I FNO*= "IT" THENNO*=PN* : N 1 *=PP* 

4076 FOR I = 1 TONN : I FNO* ( I ) =NO*THENNO= I : GO 
T04084 

4078 NEXTI : N0=0: DN*=N1*: G0T04080 

4080 SE= 1 : I F VB*= " * * * * " ORVB*= "****" THENP 
RINT"Watch it.": RETURN 

4081 G0T04086 

4082 IFDN*="A"OR DN*=" AGAIN" THEN PRINT 
"You're trying to confuse me ! " : DN=1 : SE= 

1: RETURN 

4083 PRINT DW*i X*; DN*j X*; ". ":DN=1 

4084 RETURN 

4086 V*=LEFT* (DN*, 4) :F0RI=1T050: IFV*=VB 
* ( I ) 0RV*=N0* ( I ) ORV*= AC* < I ) ORV*=L I * ( I ) THE 
N4088 

4087 NEXT I : G0T04082 

408B PRINTDW*; X*; DN*; X*: PRINT "in that c 
ontext. " : RETURN 

4300 IFAG=1THEN4400 

4301 AN=0: AN*="":F0RI=1T0LC 

4302 IFMID*(PK*, I, 1)=", "THENAN*=MID* (PK 
*, 1+1) :CM*=LEFT*(CM«, 1-1) : PK*=MID* (PK*, I 
+1) :AN=1:G0T04400 

4304 NEXT 

4305 IF AN*="A" OR AN*=" AGAIN" THEN AN* 
=CM* 

4400 LC=LEN ( CM* ) : SE=0 : FOR 1=1 TOLC 

4402 IFMID*(CM*, I , 7 >="******» "THENCM*=L 
EFT* (CM*, I — 1 > +MID* (CM*, 1+8) : G0TD4407 

4403 IF CM*="********"OR CM*=" ******** " 
THENPR I NT "And you. ": SE=1 : RETURN 

4404 T*=MID* (CM*, 1,8): IFT*=" ******** "OR 
T*="********"THENPRINT"Behave. " : G0T04999 

4405 IFMID*(CM«, I , 4) ="**** "THENPRINT "Cu 
rb your tongue. ": G0T04999 

4406 NEXT:G0T04600 

4407 PRINT"Stop swear i ng .": G0T04999 

4499 RETURN 

4500 PRINT "Erm, no. ": SE=1 : RETURN 

4600 REMinder o-f something 

4601 GOTO 4014 

4700 PRINT "I assume 'hte' is meant to 
be ' the' . " : PRINT: G0T04019 
4999 SE=1: RETURN 
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COMLEX 

COMPUTERS-PRINTERS-MONITORS- 
DRIVES-SOFTWARE 



MULTISOFT ACCOUNTS 
Single User £199 per module 
Support and Multi User Software available 
MITSUBISHI ACCOUNTS 
Single user £275 per module 



SPECIAL 



BONDWELL PC 



Bromcom 4 user svstem inc. Sage 
financial controller (Multiuser) £4199 

COMPUTERS 

Amstrad PCW8256 1379 

Amstrad PCW8512 1479 

BBC Master £399 

BBC Master Compac 1347 

BBC Master Compac * Green 

screen... 1*34 

BBC Master Compac » Colour 
Monitor ISM 



ATARI 



S20STM - £205 

520STFM £305 

520STM + mono monitor 1390 

S20STFM v Philips colour 

520STFM F Philips colour Hi-res £556 

WOSTF + mono ISM 

1W0STF + Philips colour 

1040STF + Philips colour Hi-Res £722 

COMMODORE 

am.g.a I OH 

Amiga II £10* 

Sidecar DM 

PC Double Disk Drive £799 

PC One Disk Onve 20Mb (1099 

AT 20Mb I 2 D.sk Drive 20Mb f1775 



88 Portable 

B18 Portable 

B34 20D 640k 

B36 20Mb 640k 

B38 2 2DD 640k 

B36V3 20Mb 640k 

BW39 

Colour Monitor add 

TANDON 

PCX 

PCX 10 

PCX 20 

PCA20 

PCA 30 

PCA 40 

Serial/Parallel card for PCA 
Colour Upgrade 



APRICOT 

XEN X1 10 

XEN XI 20 

XEN HD 

XEN I 

Colour Upgrade 

Medium res col mon 

High res col mon. 

Enhanced col monitor 



EPSON PC 



PC Twin D/D mono mon.256. 
PC Single DA) 20Mb mono 

mon.256 11199 

Colour monitor add 1325 

D/D mono mon £999 

PC 1 0/0 20Mb H/D mono mon. £1359 

VP28610/D £1499 

VP 296 1 DO 20Mb H/D £1999 
VP 296 1 D/D 40Mb H/D £2699 

VP 296 I D/D 70Mb H/0 £2999 

Amber monitor add £10 Colour ad 
£260. EGA £650. 



OLIVETTI 



M24 1 0/0 

M24 2 0/0 

M24 20Mb 

M24 30Mb 

M24SP 

M28 20Mb H/0 

M28 20Mb • t/S 

M2840Mb £2999 

M2! 40 Mb ♦ I/S £3599 

AH machines come with Keyboard 
Monitor and MS-DOS. M24 s 640k 
colour monitor £250 extra. 



£1199 
£1349 
£1650 
£1950 
£2049 
£2199 



SPERRY 



100 Mono. 
200 Mono 
100 Colour 
200 Colour 
20Mb Mono 
20Mb Colour 



£749 
£749 

sua 

£949 
£749 
£1099 
POA 
£199 



£349 

£925 
£1049 
£1399 
£1780 
£2099 
£72 

£260 



Juki 6500 

Citizen 120D . . 
Citizen MSP 10E. 
Cnnen MSP 15E 
Panasonic 1080 
Panasonic 1091 
Panasonic 1092 
Panasonic 1592 
Panasonic 1595 
Panasonic 3131 
Panasonic 3151 



£15)5 
£1975 
£2199 
£2339 
£195 
£275 extra 
£685 extra 
£519 



Professional keyboard £63 extja 

MULTI USER 
SYSTEMS 



£799 



Comart Quad 20Mb 

Comart Quad 40Mb 

Northstar Dimension 30Mb 

Northstar Terminals 

M28 running Xenix (as 



£4250 
£4999 
£3680 
£799 

other 



ATsJ POA 

Apricot Multi User Newtwork or 

Xenix POA 

20Mb Hard Disk Upgrades 
from .£325 

HARD DISKS 

C gate 10Mb 65ms £289 
C gate 20Mb 66ms £329 

C gate 30Mb 65ms 1479 

C gate 20Mb 40ms 1579 

C gate 30Mb 40ms .W9 

C gate 40Mb 40ms £689 
All drives include controller f leads 



MONITORS 

Philips 7502 (greenl . 
Philips 7S22lamber) . 

Philips (paper white) 

Philips cm 8601 RGB standard 



HT 100 11050 

HT200 11150 

HT250 £1340 

HT300 11 775 

HT400 11425 

HT450 £1715 

HT500 12100 

HT Standard keyboard £85 

HT Professional keyboard £149 

Parallel Pnnter port 159 

(required for HT 250. 300. 450 & 500) 
Micro IT 1 200 20Mb Standard or 
AT keyboard 512k and green 

monitor 12250 

Full IT 1 2D0 44Mb. Standard or 
AT keyboard 51 2k and green 
monitor 12730 

AMSTRAD PC 



Philips cm 8533 medium res 

Microvrtec 1431 

Microvilec 1451 .... 

Microvrtec 1441 

PRINTERS 



Mannesman Tally MT85 ... 

Epson 1X86 

Eoson FX80O 

Epson FX1000 

Epson 1X800 

Epson LQ8O0 

Epson EX1000 

Epson IQ1000 



£76 
£79 

£199 
£235 
£179 
£22S 
£375 



...£315 
£195 
£299 
£375 
£399 
£425 
£499 
£599 



£423 

£522 

£597 

KM 

£933 

£977 

20MB upgrade for Amstrad PC £345 

(fitted it required) 



cysuil l Hi Jin,- 

Brother M0O9 


£129 


BrotherMII09 


£179 


Brother HR25 -. 


£925 


8rother HR35 


£750 


Brother Twin Writer 


£999 


Star N110 


£209 


StarSDIO 


£295 


StarSRIO 


£349 


Star S0 15 

StarSG15 


£349 

£295 


Canon £359 


Canon 1080A 


£255 


Juki 5510 


£219 


Juki 5520 


£359 


Juki 6100 

Juki 6200 


£225 
£399 


Juki 6300 


£619 



£155 
£259 
£323 
£175 
£235 
£310 
£399 
£525 
£259 
£425 



LASER PRINTERS 

HP Laser Printer 8 page per min 

A4 £1799 

HP Laser 8 page per mm A4 



Graphics 


£599 


OKI 

Canon Al 


£1495 
£1630 


Canon A2 

CAD CAM 


£2650 


PLOTTERS 




EpsonH1804 penA4 


£309 


HP 7440 8 pen A4 


£975 


HP 747SA6pen A3 


£1445 


Roland DXY880 A3 


£649 


Roland DXY980 A3 


£935 


Roland OPX 200 A2 


£3199 


Hitachi 672 4 pen A4 


£435 


Taxan KPL710 


£635 


Phone for details on 


larger 


Plotters AO AT. Hewlett Packard, 


Calcomp. Benson. 




DIGITISERS 




Cherry Tablet A3 


£450 


TDSLC1211 x 11 

TDSLC20 20 x 20 


POA 
POA 


TDS I1R48 48 x 36 


POA 


Calcomp Digitisers 


POA 


Maths Co processors 6087 


£98 


8028/ 


POA 


MODEMS 




Kirk Auto Dial Modem 


£83 


Software for above 


£99 


Other Modems available. 


Pace, 


Miracle 2000 etc 


POA 


Business Software at competitive 


prices. 




BBC Disk Drives. Opus and 


Cumana prices on application 


SAGE SOFTWARE 


Bookkeeper 


£72.50 


Accountant 


£11200 


Accountant + 


£14500 


Payroll 


£7250 


Retrieve 


£7250 


Chitchat 


£72.50 


PC Planner 


£72.50 


Desk set 


£50.00 


PC write 


£7250 


Financial controller 


£21800 


Financial controller mulli use 


£729 


WORD PROCESSING 


Wordstar Proff 


£199 


Wordstar 2000 


£229 


Wordstar 2000 1 


£269 


UUntH Psrfprt 


f3M 


Wind ni aft £299 


Mulomate Advantage 


£299 


SPREADSHEETS 


Multiplan II 


£129 


Supercalc 

VP Planner 


£229 

£62 


DATA BASES 




Data case ...... 


£459 


D Base 3+ . .- £359 


nplt.i Professional £329 


VP-mfo 


£62 


CAD-CAM 




DaxCad 


£1650 


Auto Cad 


£1999 



GOVERNMENT AND EDUCATIONAL ORDERS 
WELCOME, EXPORT ENQUIRIES WELCOME 
STANDARD DELIVERY £5 AND NEXT DAY 
£9.50 — ADD 15% TO ORDER TOTAL 

Comlex House, 28 Bradgate Road, 
Hinckley LE10 1LA 
(0455) 635583 
Manchester 061-976 3763 



ATARI COMPUTERS 




the use of most ordinary mono cassette recorders 
with the Commodore 128 and Commodore 64 
£9.78 (£9) £11. Commodore MPS1000 printer 
£269 (£262) £296. 1541C disk drive £194 (£192) 
£208. 

AMSTRAD PRODUCTS 



All All ST computers come with mouse and software 
except where stated. Atari 1 040STF without monitor 
£542 (£529) £569. Atari 1040STF with b/w monitor 
£637 (£638) £728. New Atari 520STFM with built in 
disc drive (51 2K ram) £363 (£360) £400. Atari 
520STFM+ (1000K ram) £452 (£445) £485. Atari 
520STFM with b/w monitor £458 (£470) £560. Atari 
520STM without mouse £238 (£240) £279. Atari 
520STM £263 (£265) £304. Atari 520STM+ (1000K 
ram) £352 (£348) £387. Cumana 1000K disc drives 
for the 520STM:- single £147 (£147) £163, dual £242 
(£236) £260. Atari 500K ST disc drives £139 (£139) 
£155. Atari 1000K ST disc drives £183 (£182) £198. 
Atari ST monochrome monitor £137 (£147) £195. 
Atari 12" medium resolution ST colour monitor 
£368 (£362) £413. 20 Megabyte ST hard disc (Now 
available from stock) £636 (£613) £673. New Blit 
Chip £66 (£66) £68. Centronics printer cable for the 
ST range £16 (£16) £20. We offer good discounts on 
most ST software for example:- Hisoft DEVPAK £42 
(£42) £46, Metacombo Lattice C £81 (£81) £85, Com- 
puter Concepts Fast Basic £79 (£76) £80. LOW Basic 
ST, new basic compiler £99 (£88) £92. VIP Profes- 
sional, Lotus 1-2-3 Clone for ST £159 (£139) £143. 
Pro Fortran 77 £121 (£108) £112. Pro Pascal £121 
(£108) £112. Atari 130 XE computer + game £95 
(£99) £120. Atari 130XE + disc drive + 1027 printer + 
software £313 (£315) £373. Atari cassette recorder 
£34 (£38) £48. Atari 1020 4 colour printer £93 (£94) 
£114. Atari 1027 letter quality printer £118 (£124) 
£151. Atari 1029 dot matrix printer £118 (£124) £151 . 
Atari 1050 disk drive with DOS 3 £1 1 8 (£1 24) £1 51 ). 

SINCLAIR PRODUCTS 

Spectrum 128K Plus Two computer:- without joy- 
stick and software pack £148 (£150) £180, with joy- 
stick and software pack £158 (£162) £194. Blank 
microdrive cartridges for the QL and the Spectrum 
£2.50 (£3) £4. QL floppy disc interface (See Cumana 
disc section for suitable drives) £86 (£84) £94. 
Spectrum floppy disc interface (See Cumana section 
for suitable disc drives) £76 (£76) £86. Spectrum Cen- 
tronics printer interface and cable £46 (£42) £47. 

COMMODORE COMPUTERS 

512K Commodore Amiga with colour monitor- 
System 1 £999 (£949) £1089, System 2 £1162 
(£1095) £1235. Commodore 128D £518 (£499) 
£539. 1571 Disc drive £276 (£269) £285. Commo- 
dore 64C computer with mouse, cassette recorder 
and software £239 (£242) £272. Convenor to allow 



□ 




We can supply a wide range of software for the 
1 51 2, the PCW8256 and the PCW851 2 - write for a 
quote. New Amstrad 1512 IBM Personal Com- 
puter Clones:- 1512 computer with single disc 
drive and b/w monitor £499 (£499) £606, dual disk 
b/w £619 (£614) £621, single colour £669 (£655) 
£762, dual colour £771 (£745) £852, 10MB hard 
disc b/w £863 (£830) £970, 20MB HD b/w £951 
(£907) £1047, 10MB HD colour £1014 (£961) 
£1101. 20MB HD colour £1102 (£1038) £1178. 
DMP3000 printer £190 (£193) £226. FD3 £166 
(£173) £204. HD10 £467 (£430) £490. HD20 £575 
(£540) £600. Amstrad CPC464 computers:- colour 
£291 (£320) £404, green £197 (£235) £316. 
Amstrad 6128 colour £391 (£420) £500. Amstrad 
PCW8256 £440 (£464) £571. Amstrad PCW8512 
£554 (£577) £684. Amstrad DMP2000 printer £1 66 
(£171 ) £204. Extra disc drive for Amstrad 6128 £99 
(£105) £136. Amstrad DD1 Disc Drive £155 (£156) 
£186. Amstrad joystick £1 1 (£12) £16. 

CUMANA 3.5" AND 5.25" 
CASED DISC DRIVES WITH 
CABLE AND POWER SUPPLY 

40 80 track switchable double sided, to suit floppy 
disc interfaces of the Sinclair QL, Sinclair 
Spectrum and BBC B. 3.5" drives:- single £134 
(£1341 £156. dual £224 (£213) £251. 5.25" drives:- 
single £172 (£1691 £199, dual £310 (£306! £347. 

PRINTERS 

Epson LX86:- without tractor £276 (£275) £309, 
with tractor £300 (£298! £342. Star NL10 £236 
(£234) £270. Interfaces for NL10 £37 (£35) £37. 
Brother M1109 £220 (£224) £265. Shinwa CTI 
CPA80+ £208 (£210) £247. Cannon PW1080A 
£303 (£298) £338. Microperipherals MP165 £219 
(£223) £265. 



SWANLEY ELECTRONICS 
The Computer Export Specialists 
Dept. YC, 32 Goldsel Rd., Swanley, Kent BR8 8EZ, England 
Tel : SWANLEY (0322) 64851 

Official orders welcome. UK prices are shown first and include post and VA T. The second price in brackets is 
for export customers in Europe and includes insured airmail postage. The third price is for export customers 
outside Europe (including Australia etc} and includes insured airmail postage. 



MAKE YOUR INTERESTS PAY!! 

Tram at home for one of these Career Opportunities 



More than 8 million students throughout the world 
have found it worth their while! An ICS home-study 
course can help you get a better job, make more 
money and have more tun out of life! ICS has over 90 
years experience In home-study courses and is the 
largest correspondence school in the world. You learn 
at your own pace, when and where you want under 
the guidance of expert personal' tutors. Find out how 
we can help YOU. Post or phone today for your FREE 
INFORMATION PACK on the course of your choice. 



Introduction to 

Computer 

Programming 


Programming 
in BASIC 


Programming 
in COBOL 


Electronics 


Electrical 
Engineering 


Electronic 
Engineering 


Elec. Contracting/ 
Installation 


Radio, Audio and 
TV Servicing 


CCE over 40 'O' & A' level subjects 



course of interest . 
Name 



Address 



P. code 




international correspondence schools, Dept. ETS57 
312/314 High St., Sutton, Surrey SM1 1PR. 
Tel: 01-643 9568 or 041-221 2926 (24 hours) 
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still apply. More often than not you will 
waste a reasonable amount of time racking 
your brains trying to think of precisely the 
right word to type in. TAKE might work, 
GET might not, for instance. However, 
there are ways around this, as we shall see 
in a later article. 

Once you have a list of words (they're 
not necessary yet, don't worry) you'll want 
to go about building up a routine to sift 
through anything the user might type in 
and translate it into a series of numbers on 
which the program can then operate. 

Before we can begin the translation we 
need to receive the words, and so the short 
input routine in figure 1 does the job for us. 

Picky BBC owners and others can 
replace RETURNS and REMs with 
ENDPROCs and DEFPROCs respectively, 
if they want. 

To run through it briefly, line 9002 
declares our comment string CMS to be a 
null one, and clears out the keyboard buf- 
fer of any unwanted characters that might 
be floating around. Line 9004 prints a 
space onto the screen, then waits to 
accept the next letter from the user. 
Instead of a space you could use any other 
symbol that takes your fancy: a plus sign, 
for example, as in The Hobbit. Some com- 
puters might not accept these symbols, so 
adjust to fit your machine. 

Lines 9006 and 9008 await the pressing 
of a key. Normally of course this would only 
take up one line, but in the adventure from 
which this routine was taken, line 9007 
was used to check on the amount of time 
the user took to make his entry. That is not 
needed here, however. Line 9009 then 
converts the keypress into an ASCII value, 
and line 9010 takes that value and checks 
to see if it falls within a given range. 
Characters with ASCII values of 65 to 90 
are the letters of the alphabet, unshifted; 
the character with ASCII value 32 is a 
space, 44 is a comma, 13 is the carriage 
return, and 20 on the machine used is the 
delete key. Thus, if the key pressed does 
not correspond to one of those, then it's 
back for another one. 

Maximum 

Line 9011 checks for the length of the 
string. A maximum of 75 characters are 
allowed for, and if the user is trying to 
enter something beyond that without using 
the delete key or the carriage return key, 
then ignore it and go back for more. Lines 

9012 and 9018 simply take the key pressed 
and add it to our input string, while line 

9013 checks to make sure that a comma is 
not the First key entered. Lines 9014 and 
9015 see if the carriage return has been 
pressed, and checks that the input string 



does actually contain something, while 
lines 9016 and 9017 do the same for the 
delete key. Program flow resumes when at 
least one character, and not more than 75 
characters, are entered and the carriage 
return key has been pressed. 

All very well, we now have our entry from 
the user of the program stored in the string 
CMS. Now on to how to interpret that 
string. First, a few straightforward ground 
rules. 

Linking 

In order to be able to make sense of the 
input string, the program must also con- 
tain a list of words that it can understand 
and act on. The verbs and nouns mentioned 
earlier will be part of this list. However, 
many other words will be needed as well. I 
term these linking' words such as by', 'on', 
'under', and so on, and possible action' 
words which may be the same as link 
words, but may equally be different. For 
example, take the following sentence: 
PUT THE KEY UNDER THE MAT 
Ignoring the two THEs, which the parser 
will sort out for us later, this sentence can 
be broken down into the following compo- 
nents: 
VERB: PET 
LINK: KEY 
ACTION: UNDER 
NOUN: MAT 

By skilful use of link and action words, a 
wide variety of commands from the user 
can be catered for with an array consisting 
of verbs, another one for link words, a third 
for action words, and a final one for nouns. 
As it stands, this routine will only look at 
the first four letters of a word, so that 
COVER would be the same as COVEN, for 
instance. That can easily be changed, as 
we shall see. 

Another rule concerns the joining 
together of sentences. Do we use the word 
AND, or THEN, or simply a comma? In this 
program, I have opted for a comma, so that 
the command line "OPEN DOOR, CLOSE 
IT, GO NORTH, N, E, UP, LIE ON THE 
MAT, GO TO SLEEP" would be translated 
as eight separate commands, all of which 
would be acted out in due course. You 
could use AND or THEN if you wished, but 
a comma takes less checking time. 

There are more things to consider. Do 
we allow for swear words? Regrettably the 
answer to that one is yes, but being a fam- 
ily magazine they have been omitted from 
the listing. Is the use of the word 'IT' 
allowed, as in "OPEN DOOR, CLOSE IT" 
given earlier? Yes, is again the answer; it 
takes up very little extra code. Finally, do 
we check the spelling of the entry? If the 
user types in "WTCH THE GATE" do we 



translate that as "WATCH THE GATE" or 

not? The answer to that is yes, it would be 
a good idea; no, I'm not going to do it this 
month. 

Before venturing into figure 2, a few 
words for Spectrum owners and users of 
different computers. You will note from the 
listing that extensive use is made of LEFTS 
and MIDS in order to analyse selected 
parts of strings. All well and good, but of 
course the Spectrum doesn't have those 
commands, and uses its own 'slicing' com- 
mand to achieve the same aims. Thus, any 
occurrence of something like "IF 
LEFT$(CM$,I)" must be replaced by "IF 
CM$(1 TO I)" and something like 
"MID$(CM$,I,5)" must be replaced by 
"CM$(I TO 1+5)". 

Finally, Spectrum owners, there is 
another variant on the MIDS command 
that must be taken care of, and it is illus- 
trated in this statement: "MID$(CM$,5) ", 
which means take the string CMS, start at 
the 5th character, and then include every 
character from the 5th one to the end. 
Spectrum slicing has no equivalent for 
this, and so one must find out the length of 
the string first. This is done by the follow- 
ing chunk of code: 

LC=LEN(CM$):A$=CM$(5 TO LC) 

This whole routine, from line 4000 on to 
line 4999, is one massive subroutine, so 
again BBC owners can replace RETURNS 
with ENDPROCs, and might care to add a 
few ELSEs of their own. since some 
dialects of Basic lack this rather important 
feature. 

Incrementing 

There is a lot of jumping out of FOR . . . 
NEXT loops, and some computers might 
not like this. If yours is one of them, 
replace the loop with a simple increment- 
ing variable, so that: 

200 FORI=lTOJ:IFMID$(CM$,l,5)=" 

THE "THEN400 
210 NEXT 

becomes 

200 I=I+1:IFMID$(CM$,I,5)=" 

THE "THEN400 
210 IFIOJTHEN200 

which should solve that particular prob- 
lem. 

We can break the listing down into a 
number of smaller modules: first of all 
lines 4000 to 4013. Apart from declaring a 
lot of variables to be zero or null and going 
off to our earlier input routine, two 
important things are done here. Line 4003 
checks the variable AN, which is set only if 
a comma is found in the input string CMS. 
If it is set, then we know that there is 
another command still to be obeyed (such 
as UNLOCK IT if original input string was ^ 
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KICK DOOR, UNLOCK IT), and so there is 
no need to go to the input subroutine. Line 
4005 checks to see if the input string con- 
tains the word AGAIN, as in "KICK DOOR 
AGAIN" for a particularly stubborn door. If 
AGAIN is found, then set the variable AG. 

Lines 4014 to 4019, first of all, check to 
see if a space has been entered by the user 
in order to separate words. If it hasn't, 
then only one word was entered, which 
must be a verb in order to make any sense 
(you don't just type in the word DOOR, for 
instance, although sometimes verbs are 
inferred, as in INVENTORY becomes TAKE 
INVENTORY: your list of words must allow 
for this). Line 4016 takes the redundant 
character A' out of a sentence (as in FIND 
A KEY), while line 4018 does the same for 
the word THE' (as in FIND THE KEY). This 
reduces the list of understandable words 
needed, and in the examples given the 
input string is reduced down to FIND KEY. 
Line 4018 performs the additional task of 
correcting a single spelling mistake by 
leaping off to line 4700 if necessary. 

Selective 

Lines 4020 to 4050. having found our 
verb earlier on, search through the input 
string for spaces, and, depending on the 
number of spaces found, break the string 
down into our list of verb, link word, 
action word and noun. This is a selective 
search so that if, for instance, only two 
words are entered then the first one is the 
verb and the second one is the noun. If 
three are entered, then the second one 
becomes a link word and the third one 
becomes a noun. Finally if four (or more) 
are entered, the third becomes an action 
word and the fourth one becomes a noun. 

Lines 4051 to 4088 search selectively 
through our list of known words, taking 
them in the order verb, link, action, noun, 
with NV representing the number of verbs, 
NL the number of link words, and so on. As 
you can surmise from the listing, the 
known words are stored in arrays VB$, 
LIS, etcetera. Note in particular line 4040, 
where everything is chopped up into a four 
letter word. This can be altered if you want 
to search for more than the first four let- 
ters of each word (Infocom usually uses 
six), by using NO$=LEFT$(Nl$,6) (for 
example), and so on. 

If a match is found, set the appropriate 
variable and trundle resolutely on; if no 
word has to be checked then ignore that 
section of code and leap to the next one, 
but if a match isn't found, then set the 
string DNS to be equal to the unknown 
word. Line 4080 checks for a rude word 
(insert your own!), while line 4082 prints 
out the unknown word and tells you about 




1 X*=CHR*(34) :CP=l:FI_=0:CM*="LOOK" 

2 DIM SD*<64) ,PX(64,6) 

3 DIM DD*(6) 

8 DW*="I don't know the word " 

9 NO*= " " : N 1 *= " " : AN*= " " : AN=0 : DN=0 
10 FOR I=1T06: READ DD* U ) : NEXT 

12 DATA NORTH, SOUTH, EAST, WEST, UP, DOWN 
14 GOSUBIOOO 

72 G0SUB4000: IFSE=1THEN72 

73 I FVB=OTHENPR I NTDW* ; X*;CM*; X*:G0T01 



75 IFDN=1 THEN DN=0: GOTO 102 
77 GOTO 108 
1 02 PR I NT " > " ; : GOSUB 9000 
104 IFLEFT* <CM*, 12)="NEITHER DO I "THEN 
PR I NT " Good . " : G0T06094 

106 G0SUB4007: IFSE=1THEN75 
108 PRINT"VB*="VB*:PRINT"LI*="LI*:PRIN 
T " AC*= " AC* : PR I NT " NO* = " NO* : PR INT" CM*= " CM* 
:G0T072 



it. Incidentally, the routine from 4086 to 
4088 is checking to see if the word is a 
known one but is being used in the wrong 
context. That is, a noun as a verb, or an 
action word as a link word, and so on. If 
that is the case, rather than a totally 
unknown word, line 4088 prints up a 
rather more helpful message. 

Note in particular line 4075. If the sen- 
tence entered by the player was something 
like "UNLOCK DOOR, OPEN IT" then IT is 
replaced by the word DOOR in that par- 
ticular line. 

With lines 4300 to 4304, the input string 
is checked for commas and adjusted 
accordingly. Thus if "UNLOCK DOOR, 
OPEN IT" was entered, then this routine 
would keep the first part (UNLOCK DOOR) 
in CMS and the second part (OPEN IT) in 
ANS, as well as setting the variable AN. 
Thus back at the start line 4003 takes care 
of this eventuality. 

Prayer 

Regrettably most of lines 4400 to 4999 
are taken up with checking for swear 
words, so insert your own if you want, or 
just utter a pious prayer and assume that 
no one will swear at your finished pro- 
gram. Fat chance. Incidentally, line 4402 
does give the user a second chance, if a 
particular seven letter word is entered. 
The sentence is stripped of that word and 
assumes Its more innocent meaning, so 
that if the user were to type in "AGAIN" 
after being told off for swearing, the sen- 
tence would in fact be allowed and acted 
on accordingly. 

In order to make it look as if the program 
is more intelligent than it really is, con- 



sider using the contents of figure 3, or try 

this alternative line: 

4006 IF LEFT$ (CM$,3) = "WHY" 

THEM PRINT'BECALSE I SAY 
SO.":RETLRN 
Ignore the various calls to subroutines 
at the moment, but concentrate instead on 
lines 73 and 102 to 106. Can you work out 
what they are doing? 1 know that makes it 
all sound a bit like Play School, but try to 
work it out for yourself anyway. 

Curious 

Finally, let us consider the curious line 
200. This is added to make a little bit more 
sense of long inputs like "TAKE KEY, 
UNLOCK DOOR, OPEN DOOR, ENTER, 
CLOSE DOOR, TURN LIGHT ON" etcetera. 
Instead of responding with OKAY, or some- 
thing, every time an action is performed, 
line 200 prints out YOU TAKE THE KEY (or 
whatever), which at least lets you know 
what's going on. But be careful. YOU TURN 
THE ON doesn't make a lot of sense, so do 
not use this routine lavishly. 

Your homework is to devise a routine to 
check the spelling of entries, and the little 
hint given earlier should set you off in the 
right direction. If you want to be really 
sophisticated, think of arrays and match- 
ing elements. 

I don't expect you to follow the routines 
given here straight away, but give it a bit of 
thought and all should become clear even- 
tually. You'll probably have to make some 
minor modifications for your own com- 
puter anyway. 

Next month we will continue with a look 
at text compression and screen layouts, 
both of which help to give extra polish. 
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Get yourself into the exciting world of C and save £300! 

Join the thousands of people already using ZORLAND C! 

Enjoy the challenge of learning C without 
burning a hole in your pocket! 



★ LATTICE Compatible 
C Compiler 

★ Supports 8087 & 80287 
Math Co-processor 

★ Full K&R Specification 

★ Assembly Language 
Interface 

★ Compatible with CLIPPER! 




\-PACi 



"High quality—impressive 
performance at a knock-down 
price!" 

Personal Computer World 
November 1 986 

"Actually an improvement on 
some of the more expensive 
packages from ...America" 

Amstrad Professional Computing 
December 1986 



"There is nothing to touch 
ZORLAND C ...even at a much 
higher price" 

PC PLUS December 1986 

"£29.95 for a full-blown C 
compiler!" 

Practical Computing 
December 1986 
"Zorland C tops the charts!" 

Datalink October 1986 




MTEntiflTUKinL 



Beginners C Tutorial and 
'Wordstar' Editor Free! 



The ZORLAND C 
Compiler is a full 
implementation of the C 
language as defined in the 
Kernighan & Richie 
specification. It has all the 
UNIX System 5 C compiler 
extensions including Berkeley 
structure rules, voids, 
enumerated data types and 
structure assignments, 
structure passing — returning a 
structure from functions. 

Also included are full 
featured utilities like 'Make' 
and 'Touch' together with a 
UNIX like I/O library. Many 
other utility programs are 
included in source code. 

The ZORLAND C 
Compiler produces highly 
optimized code in the standard 
Intel Object Module Format. 
This means that it is compatible 
with other compilers using the 
same .OBJ files like Clipper and 
MASM. 

The optimizations 
performed by ZORLAND C 
include common subexpression 
elimination, branch 
optimizations, constant folding, 
strength reductions, dead code 
elimination and switch table 
compaction. 



ZORLAND C - £29.95 + vat 

The basic ZORLAND C 
Compiler is complete and 
comes with a free beginners C 
tutorial giving 1 2 introductory 
lessons on the C language. The 
tutorial disk contains 1 7 
example programs and a simple 
editor. 

DEVELOPER S UPGRADE - 

£19.95 + vat 

The Developer's Upgrade 
allows you to compile 
programs larger than 64k — 
you can compile up to I 
megabyte of code and/or data. 
Also, you get the full source 
code to the library! 



These books are highly recommended! 



C Primer Plus - £19.50 

This 500 page book brings you C in 
a friendly, easy to read and understand 
format, not the more pedantic 
approaches taken by most texts. It is 
example driven for easy learning and 
relates specifically to Microsoft C and 
Lattice C on the 
IBM PC thus 
making it 
most suitable 
for 

ZORLAND C 

users. 




Advanced C Primer — £19.50 

This new 500 page book gives 
information on advanced C 
programming techniques. It covers 
manipulation of the IBM PC hardware, 
advanced use of pointers, functions, 
binary and text file I/O, register and bit 
level operations. 
Also, shows how 
to integrate 
assembly language 
routines 
into your 
C programs. 




LINKER PACKAGE - £19.95 + vat 

Our new linker is fully 
compatible with the standard 
MS LINK only much faster! It 
comes complete with full 
documentation and a Librarian 
utility! (Required for Amstrad 
1 5 1 2 and Apricot PC). 
ZORLAND POWER-PACK - 
Save £10 — buy all three! only 
£59.95 + vat The Power-Pack 
contains the ZORLAND C 
Compiler complete with the 
Developer's Upgrade and 
Zorland" s Linker Package for 
only £59.95! 

Hotline 01-854 1194(4 lines) 



Get your C now! 

■ - £19.95 + vat J 



I 
I 
I 
I 
I 
I 
I 
I 
I 



Yes, I want ZORLAND C! 



yes 



□ Zorland C £34.44 inc vat □ Zorland C Power-Pack 

□ Developer's Upgrade £68.94 inc. vat 
£22.94 inc. vat □ C Primer Plus £ 1 9.50 

□ Linker Package □ Advanced C Primer £ 1 9.50 
£22.94 inc. vat 

Name 

Address 

Postcode 

Add £5.00 + vat for Apricot or Sirius Disks. Add £5.00 for airmail shipment. 
To: Please enclose cheque — Post & Packing Free. 

Zorland Limited, 65-66 Woodrow, London SEI8 5DH 



Mirrorsoft has finally broken through the 
price barrier and made desktop publishing 
an affordable proposition for everyone 
owning an Atari 520ST or 1 040ST. At just 
£1 1 5, Fleet Street Publisher is about the 
cheapest desktop publishing package 
currently available. 

The Apple Macintosh with Pagemaker 
has been the preferred combination for 
desktop publishing for some time now. 
This is all very well for companies that can 
afford to shell out several thousands of 
pounds on hardware and software but 
what about the individual who just wants 
to be able to produce the odd newsletter 
or club magazine? 

It is just such a person who will benefit 
most from Fleet Street Publisher, invest- 
ing in desktop publishing software that 



The typeset copy, or galley, is then sent 
to a page layout artist who designs the 
page. Having finally received the artwork 
from the artist, you send it to a printer to 
be duplicated. 

This process is expensive in time and 
money. Furthermore, the number of 
people involved in getting your work to 
the printers increases the likelihood of 
errors appearing in the finished docu- 
ment. 

A desktop publishing program can ease 
such problems, since it enables you to 
write, typeset, lay out and print your own 
documents without outside help. 

The Fleet Street Publisher package 
consists of three disks and a generally 
informative manual, nicely presented in a 
small ring binder. One of the disks con- 



Stephen Applebaum gives a direct-input software 
package from Mirrorsoft a good run for its 

money. He looks at it from the eyes of 
a beginner bewildered by the concepts of 
typefaces and layouts 



costs a fraction of the price of 
Pagemaker; putting Mirrorsoft's package 
right up there with its more expensive 
counterpart, challenging its superiority. 

Typesetter 

Fleet Street Publisher is designed to 
take all the hard work out of designing and 
printing professional-looking documents. 
If you want to produce, say, a newsletter, 
and are to go about it in the traditional 
way, you first produce the copy, then give 
it to an outside typesetter. He returns it to 
you later to be checked for errors that 
may have occurred during the typesetting 
process. 




tains the actual program and the other 
two are used to store fonts and a graphics 
library. 

The number of fonts included in the 
package is disappointingly low at six. A 
list at the back of the manual attempts to 
gloss over this deficiency by showing 
twelve fonts, but it does not take the 
deductive powers of Sherlock Holmes to 
see that the six extra ones are no more 
than bold versions of the same typefaces. 

Conversely, the graphics library is a 
bumper pack of illustrations as diverse as 
vignettes of male and female yuppie 
types to small motifs of vehicles, signs of 
the zodiac, religious paraphernalia, ani- 
mals and so on. 

Conversion 

Although the selection of graphics in 
the library is good, serious users will prob- 
ably find it too limited. So, for those 
people who would like to design their 
own pictures, Mirrorsoft has included an 
art conversion program that allows 
graphics to be imported from dedicated 
art packages such as Art Director, Degas 
and Neochrome. 

The first thing you encounter when 
loading Fleet Street Publisher is a log-on 
dialogue box. This takes advantage of a 
facility in Gem which saves the date and 
time you logged on alongside your files. 

Logging on is not mandatory, but is 

# Segments of Europe and a 
Harrier are among various 
elements of the graphics 
library which will make any 
layout shine 



beneficial, since it allows you to see at a 
glance when you last worked on particu- 
lar files. This is especially useful if you 
have files that need to be updated at regu- 
lar intervals. 

After you have logged on, the screen 
clears to reveal a blank window and a line 
of eight icons, running down the left-hand 
side of the display. For reasons which I 
will explain in a moment, the window is a 
text window and, because it is the first 
one to be shown after the program has 
loaded, is marked with the default 
filenameSHEET1.TXT. 

Five of the eight icons relate to Fleet 
Street Publisher's operating modes, 
which are Picture Block, Picture Edit, Box 
Rule, Text Block and Text Edit. The other 
three represent text overflow, a clipboard 
and the familiar trash can. 

A bar along the top of the screen con- 
tains the main menu headings: Desk, File, 
Options, Typography and Layout. Under 
these are stored long lists of utilities for 
use when making up a page. Some of the 
utilities are mode-specific, though most 
are available throughout each stage of the 
production process. 

Traditional 

When you load Fleet Street Publisher, it 
boots up straight into Text Edit mode, 
hence the blank text window mentioned 
earlier. 

As in the traditional page make-up pro- 
cess, the first stage is always to write the 
copy, This can either be done using Fleet 
Street Publisher's simple, though effec- 
tive, text editor, or by importing ASCII 
files prepared on a word processor. 

Few people would want to write all 
their copy using Fleet Street Publisher's 
text editor, but for small portions it is 
ideal. Apart from several basic delete 
functions, the text editor also contains 
facilities to allow you to extract a whole 
area of text and either delete it, copy it, 
move it, or put it in the clipboard for later 
use. 

Care is needed when using this last 
facility, as the clipboard can only hold one 
block of text at a time. If you attempt to 
store an extract in the clipboard while the 
icon is black, the signal that it is full, it will 
simply overwrite your previously stored 
work. 

After the copy is written, the first stage 
in the actual make-up process is to design 
a page format. Selecting New Page from 
the Options menu produces a dialogue 
box titled page layout. In this are con- 
tained boxes which allow you to set the 
page width, the size of the spaces at the 
top and bottom of the page, the right and 
left margin sizes, and the number of 
columns. 

Stored in this menu are the present 
values for A4, B5, US letter, US legal and 
tabloid page sizes. Or you can, if you 
wish, define your own page using an 
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Back in the beginning of history, we were all amazed 
and delighted when Uncle Clive launched the Spectrum. 

Now, you can be amazed and delighted that Tim 
Hartnell has decided that Spectrum owners should have 
access to computer books at a trifling price. And those 
with other computers don't have to miss out. 

Tim's company, Interface Publications, has decided to do a warehouse 
clear-out, and give you the chance to build up an incredible library of 
computer books - for just one pound per book. Send us cold hard cash (we'll 
also grudgingly accept cheques, book vouchers or money orders, if you 
insist) and we'll get your books to you, el pronto! 

Books which give you the power... 
without the price! 




This be the demented 
Hartnell. This rare 
photograph clearly 
shows his 16K brain 
reeling from the 
absurb generosity of 
this offer. 



SPECTRUM/SPECTRUM* COMMODORE 64/128 



[_] Exploring Artificial Intelligence 
on your Spectrum - Tim Hartnell 

[_] Programming your Spectrum 

[_] Delving Deeper Into your 
Spectrum - Dilwyn Jones 

[_] Putting your Spectrum to Work 
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or 



[_] Spectrum Machine Code Made 

Easy - Volume One - James Walsh 
[_] Spectrum Machine Code Made 

Easy - Volume Two - Paul Holmes 
[_] Machine Code Programmers 

Reference Guide 
[_] 20 Electronic Projects for your 

Spectrum - Stephen Adams 
[_] 60 Games and Applications for 

the Spectrum 
[_] Creating Arcade Games on the 

Spectrum 



[_] Exploring Artificial Intelligence 

on your Commodore 64 
[_] Mastering Machine Code on your 

Commodore 64 - Mark Greenshields 
[_] Mastering the Commodore 64 - 

Mark Greenshields 
[_] Challenging Games for the 

Commodore 64 
[_] Putting your C64 to Work 
[_] How to Program the C64 
[_] Creating Arcade Games on your 

Commodore 64 
[_] Creating Adventures on your 

Commodore 64 
[J MEGABASIC for the C64 

APPLE IIe/ITc/II + 

[J The 3-D Animated Apple 

[_] How to Program the Apple II 

[_] Outstanding Programs for Apple 

[_] Challenging Programs for Apple 

TEXAS TI 99/4A 

[J Dynamic Games TI 99/4A 

[_] Making the Most of TI 99/4A 

SINCLAIR PL 

[J Exploring the QL 
[_] QL Games Companion 
[_] The QL Handbook 
[_] Exploring Artificial Intelligence 
on your Sinclair QL 



100 bent coppers= 
One Interface book! 



BBC MICRO/ELECTRON 

[J Let your BBC Micro Teach You to Program 
[_] Exploring Artificial Intelligence on your 

BBC Micro 
U Putting your BBC Micro to Work 
[_] Advanced Programming Guide to BBC 
[J Using the BBC Micro In Education 
[J 36 Challenging Games for the BBC Micro 
[_] Creating Adventures on the BBC Micro 
[_] 40 Best Machine Routines for BBC Micro 
[_] Dynamic Games for the Electron 

GENERAL TITLES 

[_] How to Computerise your Business 

[_] Practical Uses for Computer in the Home 

[_] Using Computers in Education 

[_] The Art of Structured Programming 

[_] Creating Adventures on your Computer 

[J The Capital Radio Book of Simple 

Computer Programming 
[_] Creating Political/Military Simulations 



Interface Publications Ltd., 

9 - 11 Kensington High Street, 

London W8 5NP 

Please send me the indicated books. 

Value of order (@ £1 a book) £ 

PLUS 35p per book postage £ 

Total for this order £ 

/ enclose cheque/money order/ 
cold hard cash 

Name 

Address 
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option called 'Other' by the directory. 

If you choose to use one of the preset 
pages, the only variable you have to insert 
is the number of columns you want your 
page to be divided into. Having received 
your figure, the computer calculates the 
width of the columns. 

Guidelines 

When the layout box disappears, it 
reveals the top part of your page with the 
columns' outlines described on it in dots. 
These columns are not permanent fix- 
tures, but are merely rough guidelines to 
help you in the next phase of production. 

Only part of a page can be displayed on 
the screen at normal magnification. This 
is because what you are seeing is an 
exact, full scale representation of what 
will finally be output to a printer. It would 
be impossible, to show a complete A4 
page, as the screen is simply not big 
enough. The advantage is that you can 
see exactly what will be printed before 
wasting any paper. 

Advantageous as a WYSIWYG display 
is, the page has to be scaled down during 
the layout stage. This is done by altering 
the magnification via a function in the 
Options menu. Pages can be magnified 



• Borders 
and 

bubbles 
and word 
blurbs are 
among the 
exciting 
features of 
Fleet 
Street 
Publisher 



from 12.5 per cent to 200 per cent of 
actual size. For layout purposes, how- 
ever, a selection called Fit Window is 
used. This reproduces a reduced version 
of the page in a window to the left of the 
work area. A page reduced in this way can 
be worked on in exactly the same way as 
if it were full size. 

Dotted 

Before any text can be entered onto the 
page, the dotted columns must first be 
turned into text blocks in the Text Block 
mode. A text block is opened by position- 
ing the mouse cursor at the top left-hand 
corner of a column on the reduced page, 
holding down the mouse button and drag- 
ging the cursor to the bottom right-hand 
corner of the column. This action pro- 
duces a box that will accept text being 
merged into it. 

Text blocks are created for each of the 
columns unless they are all to be the 
same size as the first one. In this case 
all you need do is copy the first text block 
onto their guidelines. 



Once all the columns have been 
assigned text blocks, the next stage is to 
drop text into it using 'Merge Text' from 
the Files menu. What quite often hap- 
pens when text is merged is that there is 
too much for the whole file to be dropped 
into one column and so you get an over- 
spill. When this happens, the Text Over- 
flow icon turns black to indicate that there 
was too much text for the first text block 
to contain. 

Depressing the mouse button when 
the cursor is on the Text Overflow icon 
picks up the remaining text, turning the 
cursor into a white arrow with the letters 
'abc' on it. 

Moving this into the next column 
deposits the text onto the page. 

If you do not like the way the text looks, 
you can make changes to it by selecting a 
wordily titled function called 'Face, Size, 
Leading' from the Typography menu. 

Using this function, you can do almost 
anything you like to the text. It is possible 
to change the font, the line spacing, the 
point size, italicise certain words, write 
words in bold and even change the width' 
of a character in relation to its height. 
Because of the Atari's WYSIWYG display, 
all these changes can be seen happening 




on screen, as you make them; there is no 
need to have to wait for the printed ver- 
sion to discover what the finished docu- 
ment looks like. Other facilities in the 
Typography menu allow you to change 
the maximum spacing between charac- 
ters, so that you can get the page to look 
exactly as you want it to. 

Before a picture can be 'pasted' onto a 
page, you must first make a picture block 
in Picture Block mode. Picture blocks are 
made in exactly the same way as text 
blocks. Unfortunately, though, you do not 
know how big to make the block as the 
size of the picture is more or less defined 
from the time it is drawn. If, when a pic- 
ture is loaded, it is either too large or too 
small for the picture block, you can 
change the size of the block to accommo- 
date it more easily. 



Upsetting 




Where this is the case, it is better tc 
rescale the actual picture to make it fit the 
original space allocated to it. 

In trying to rescale a picture, I unco- 
vered one of several errors in the Fleet 
Street Publisher manual. The section on 
rescaling states, quite incorrectly, that 
you must hold down the shift key on the 
Atari keyboard while manipulating the 
picture's borders with the mouse. If any- 
one reading this has used Fleet Street 
Publisher and has tried unsuccessfully to 
rescale a picture, this is because the key 



Fraud Scandal • ; ~t 




Altering the picture block's dimen- 
sions is not always advisable, since it 
can mean upsetting the layout of the text. 



that you should be pressing is in fact 
'CONTROL'! 

A convenient feature of Fleet Street 
Publisher is the use of key macros. These 
allow you to store up to 20 pieces of text 
or frequently used typographical styles on 
the function keys F1 to F1 0 and the Alter- 
nate key. This means that you can access 
a stored function with a single keystroke. 

Pages designed with Fleet Street Pub- 
lisher can, as well as being saved onto 
disk, be output to an Epson compatible 
printer, or any type capable of producing a 
480 dot bit image. No provisions for a 
laser printer have been included in the 
program, but Mirrorsoft plans to release a 
laser printer driver in the near future. 

Overall, Fleet Street Publisher is an 
excellent product, bringing desktop pub- 
lishing well within the reach of most 
people. The only part I find annoying 
about this product is the manual, which, 
for all its good looks, contains several 
errors. Apart from that. Fleet Street Pub- 
lisher is a triumph of singular quality; and 
a program well worth investing in if you 
are in the least interested in desktop pub- 
lishing. 
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Subscribe to 




A new look for an established magazine 

Starting this month, Your Computer will be taking a new approach to satisfying its 
readership. More in-depth reviews, more features, more style, and more to satisfy 
computer owners who want to do more than just play games. We are sure that existing 
subscribers will immediately find the magazine changes for the good, but if you have yet to 
subscribe, now's the time! 



Special offer 




Anyone subscribing to Your Computer this issue will save t0%* on the new subscription 
price of £i8 per annum. This means that for twelve months, you will receive the best 
computer magazine available, earlier than your friends, and cheaper too! 

A subscription to Your Computer makes an ideal present for a friend with an interest in 
computers. Just complete the appropriate section below, make your cheque payable to 
Focus Magazines Ltd and send to Quadrant Subscription Services, Oakfield House, 
Perrymount Road, Haywards Heath, RHf6 3DH. 



I would like to lake advantage of the Your Computer special offer. Please begin my subscription with 
the next issue of the magazine. I enclose a cheque/postal order for £17.00 (£30.00 for overseas). 

Name 

Address 



Postcode 

Please send the subscription t o the person named below starling with the May issue. 

Name 

Address 



Postcode 

April 1987 lour Computer Offer closes August 1987 



Get Your Ticket 




To Ride 

Bicycle '87 is the biggest cycling event ever 
seen. Whether you are thinking of buying a 
new bike, want to seethe latest in fashion and 
accessories, or would like a great day out 
watching your favourite sport, you cannot 
afford to miss the three-day extravaganza of 
Bicycle '87. 

All the top manufacturers will be showing 
their newest products at Bicycle '87, which also 
features a spectacular programme of special 
events to thrill and entertain the crowds. The 
big stars from City Centre Cycling will be 
there fortheannual British Circuit Race 
Championship on a rugged two-kilometre 
track specially laid for the occasion. There's 
also mountain bike racing, freestyle BMX, 
cyclo-cross, indoor roller racing, and up-to- 
the-minute video coverage direct from the 
Tourde France. 

Make sure of your place at Alexandra Palace in 
July. Avoid the queues and order your advance 
ticket today. Itwillentitleyouto: 
* Fast and convenient entry to the exhibition. 
Free passes to special events within the 
Pavilion and Park. 
Entry to prime spectator terraces, 
paddocks and other sporting features 
during the show period. 

Don't miss this great opportunity. Fill in the 
coupon below and send itto us NOW. 



\ 



tfFOCUS 

EVENTS 



INASSOCIAHONWITH 




Tel. 01-834 1717 Telex: 9419564 Fax: 828 0270 

[""complete coupon. Cut at dotted line. Then enclose payment and 
send to Bicycle '87, Focus Events Ltd, 79-80 Petty France, London 
SW1H9ED. 

TICKET ORDER FORM 

QUANTITY TOTAL £ 

£3.00 I ~H I 



SCYCLE 

17-19 JULY 1987 

ALEXANDRA PALACE. LONDON f% M 



Adult 

Child (under 14) &0AP 



£1.50 
Total 



ADVANCE BOOKINGS WILL NOT BE ACCEPTED AFTER JUNE 31 ST 1 987 

Please send me the tickets marked above. I enclose cheque/postal 
order/money order* to the value of 

£ made payable to Bicycle '87 

or please charge my ACCESS □ VISA □ (please tick) 
My numberis 



Signed 

Name (please print) BM1 

Address 



*Delete as appropriate 



The Z88 portable is Sir 

Clive Sinclair's most 
recent innovation. Is it 
a real breakthrough or 
another lost 
opportunity? Geof 
Wheelwright examines 
the evidence 



LIKEABLE 
LAP-TOP 

Sir Clive Sinclair has done it again. His 
latest offering, the Z88 - this time offered 
under the brand name Cambridge Com- 
puter as the rights to use the Sinclair 
name were sold to Amstrad - continues a 
long tradition of producing innovative low- 
cost Z80 based machines. 

At £200 this ultra-light battery-operated 
portable computer breaks new ground in 
a number of areas - although not all of 
them are something that Sir Clive should 
be particularly proud of. 

The first and creditable pioneering fea- 
ture is the price. The Z88 is undoubtedly 
the first portable of this specification to be 
priced significantly under the £400 price 
mark. You may be able to pick up older 
Tandy Model 100 or NEC PC8201 port- 
ables at this price (incidentally, they are a 
good buy if you do), but there are no new 
machines in this league that approach Sir 
Clive Sinclair's low price. 

Another matter entirely, however, is 
what you get for the price. The simple fea- 
ture list includes a weight of less than two 
pounds, dimensions that make the entire 
package no larger than a thick A4 
magazine, a built-in eighty character by 
eight line supertwist LCD display, built- 
in word-processing, database, time ano 
data management software, a claimed 20 
hour battery life, 32K RAM minimum (ex- 
pandable up to 4MB internally), aZ80 ver- 
sion of BBC Basic, an RS232 portforprint- 
ing and data transfer and a document lay- 
out screen that shows you in a dynami- 
cally updated fashion just how your final 
document will look. 

A number of these features are quite 
problematic. The first innovation is the 
display, which is of the older 8 line by 80 
column type. While this is augmented by 
an well-designed windowing system that 



allows you to see document commands, 
page preview and machine status along 
with the main screen, these nice touches 
do not overcome the flaws of the display. 

It is flawed for several reasons - not the 
least of which is the availability of full- 
screen (ie. 80 columns by 25 lines) LCD 
displays of the supertwist and backlit 
types. These may have required a little 
more power and cost a little more to buy, 
but would have been far more attractive 
than the smaller screen Sir Clive selected. 

No descenders 

The display is made worse by the 
character set which is composed entirely 
of letters with no descenders. The 
bottom half of a letter such as 'g', 'p' or 'y' 
is scrunched into the same space as a 
non-descended character such as 'f. 

To give Sir Clive his due, however, the 
screen was by no means unreadable on 
the pre-pre-production machine I saw at 
the Which Computer Show launch in Feb- 
ruary, and will probably prove adequate 
for most portable data-entry tasks if 
people can get the hang of the dynamic 
page layout facility - which I again unre- 
servedly applaud. I felt he could have 
bought a better display which showed a 
good deal more, but I can understand 
how that might have proved a threat to 
both battery life and the low price of the 
machine. 

The second rather odd innovation is in 
the way memory is handled in the unex- 
panded machine. The machine, as adver- 
tised, is due to come with 32K- of which 
only a maximum of 1 5K is available. For a 
machine which is supposed to be a porta- 
ble notebook among other things, this is 
not a great deal of room. 

Sir Clive points out that this limitation 




Cambridge Computer Ltd designed this 
RAM or EPROM cartridge for the Z88 
portable personal computer 



64 



YOUR COMPUTER, MAY 1987 



could be overcome by adding a 32K or 
128K RAM cartridge (which come as 
either standard CMOS RAM for £19.95 
and £49.95, respectively, or as an 
EPROM for £12.95 and £49.95). Those 
who choose the EPROM route for 
memory expansion and wish to erase 
information they put onto them will also 
have to purchase a £49.95 ultra-violet 
EPROM eraser. I suspect, however, that 
these memory add-ons may not be avail- 
able at the same time as the machine 
itself, so you probably will have to limp 



patible manufacturer. It would have been 
nice, and not too expensive, if he had 
been able to add a parallel printer port as 
well. 

Printing is not the only way you can get 
information out of the Z88. To allow users 
to move text and other data, generated by 
the Z88, back and forth between it and a 
PC, Cambridge Computer is offering a 
'transfer pack'. This is a cable which runs 
between a PC and the Z88, some IBM- 
compatible communications software, 
and instructions on how to use it with the 




The new Z88 personal portable which 
was unveiled at the 1987 Which Com- 
puter Show in February 

along with the basic 15K memory for at 
least a little while. If my scepticism is 
proved inappropriate you will be able to 
add up to 384K RAM to the system right 
away (the Z88 offers room for the addition 
of up to three memory cartridges). 

Promising software 

Things are not all cloudy on the Sinclair 
horizon, however, as the internal soft- 
ware actually looks quite good. The word- 
processing software, for example, 
includes multiple column layout, integra- 
tion of spreadsheet information within 
the word-processor, search and replace 
functions and on-screen page breaks. As 
everything happens in RAM, you can eas- 
ily switch between word-processing, 
spreadsheet and diary functions without 
having to execute any 'save' functions 
first. Commands within the various Z88 
applications seem to be fairly consistent 
so that anyone who takes the time to use 
the word-processor will subsequently 
have fewer problems getting to grips with 
the database, spreadsheet, diary func- 
tions and so on. 

Printing takes place via the RS232 port, 
not an unusual state of affairs given the 
recent standardisation of serial port print- 
ing by companies like Apple but not, as Sir 
Clive indicated, by IBM or any major com- 



Z88. Although not completed at the time 
of launch, this crucial ingredient to integ- 
ration in any kind of PC-based office is 
claimed to be a method of moving data 
back and forth between the two 
machines in data formats that include 
those used by Wordstar, Lotus 1-2-3 and 
Word Perfect. 

If you have no IBM-compatible 
machine at hand, Sinclair is proposing an 
alternative way to get information out of 
the Z88. This is via a planned modem, 
which Cambridge Computer has said will 
conform to the Prestel 1200/75 com- 
munications standard. Unfortunately, this 
is possibly the worst choice for communi- 
cations speed as the Z88 screen does not 
really lend itself to a proper display of Pre- 
stel graphics. 

Text transfer 

A portable machine largely concerned 
with the transfer of text would be much 
better suited to using 300 or 1200 baud 
modems that could make better use of 
electronic mail, on services such as Tele- 
com Gold and One to One. If, however, 
the RS232 port is reasonably buffered 
then independent software and hardware 
companies may start to produce a better 
communications system that's a little 
more sensible. This issue though, is one 
about which I can't begin to make a judge- 
ment on until the company starts ship- 
ping production machines. 

Not having another PC around or want- 



ing to bother with a modem will leave you 
with no other method of storage. Unlike 
other portables of this size, the Z88 has 
no facility for storing data on cassette 
tape or disk drive. The only way you can 
hang onto your data is to buy Sir Clive's 
EPROM cartridges and save essential 
data there. 

Future expansion 

The company is providing a Z80 expan- 
sion bus for future expansion, for which 
an enterprising third-party manufacturer 
would certainly be well-advised to con- 
sider a disk drive of some description. A 
disk drive using this interface that reads 
and writes data in IBM PC format, would 
be a way of adding a great deal more to 
the value of the system. 

As it stands, the Z88 is a somewhat 
limited portable with some impressive- 
looking applications and an ambitious 
design. Whether it's really worth the 
£200 asking price will come to light in a 
month or two when users all over the 
country start trying to communicate with 
a host of printers, modems and PCs. If the 
Z88 can pass that test, then it may well 
live up'to its publicity. However, that will 
be difficult as Sir Clive and his Cambridge 
Computer company have set themselves 
a tall order. By promising, and taking 
orders for all kinds of add-ons, communi- 
cations systems and even a modem, Sir 
Clive seems to have set himself up for a 
fall. 

At press time in April, the company has 
not shipped a single Z88, let along any 
add-ons for it. If it has not begun shipping 
the machines in volume by the time you 
read this, Cambridge Computer and the 
Z88 could fall victim to the so-called 'QL 
syndrome', in which cheques are taken 
from customers up to six months before 
goods are delivered. 

That would be a real shame as the Z88 
definitely looks promising and if sup- 
ported properly could be a great success. 
Sir Clive must make sure that it doesn't 
suffer the kind of delivery shortfalls that 
occurred in the latter days of Sinclair 
Research. We can only wish him the best 
of luck. 



Z88 specification 

Price: £199.95 exc VAT. Dimensions: 1W 
xSVa" x%" (293 x 209 x23mm). Weight: 1 lb 
14 ozs. CPU : Z80 (CMOS). ROM : 1 28K bytes 
(1 megabit) containing operating system and 
applications software together with Basic/ 
Assembler. RAM: 32K expandable via 32K 
bytes, 128K bytes and 1 Mbyte cartridges to 
a maximum 3 Mbytes battery-backed from 
the computer. EPROM: Up to 3 Mbytes 
removable storage capacity via 32K bytes, 
128K bytes and 1 Mbyte cartridges. Display: 
8 x 80 character 'supertwist' LCD - dark blue 
on grey -with four windows: menu options, 
work area, machine status and new screen 
map. Power: 4 AA batteries; mains adaptor 
option. Ports: Three for cartridge expansion, 
RS232 for most popular printers. Z80 Expan- 
sion Bus: providing future expansion 
options. 
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RECORDED 
MUSIC 



COMPUTER 
PROGRAMS 




WITH 

REAL MUSIC 

IN 

SOUND AND VISION 




THE POP MUSIC MAGAZINE 
ON CASSETTE 
FOR YOUR SPECTRUM 48K/128K 



CURRENT EDITION AVAILABLE NOW!! 
BACK ISSUES STILL AVAILABLE !! 



To order your SHAKE write to: SHAKE, SUITE 3.2, Dept. YC, EPIC HOUSE, 
CHARLES STREET, LEICESTER LE1 3SH, sending cheque or postal order. 

□ I enclose £1 .99 for the current issue of SHAKE. 

□ I enclose £8.50 for the next five issues of SHAKE. 
V Tick as appropriate. 

Name 

Address 



Signature 

Issue available this week dispatched for all orders unless otherwise stated. 
Postage free within UK. Europe and Eire add 30p postage per issue ordered. 
Rest of world add £1 .20 per issue for airmail. 



M £1-99 m £1-99 M 




SUPERB GRAPHICS SOFTWARE 
PLUS 

A QUALITY LIGHT PEN 

Discover the exciting world of creating your own graphics on screen. 
Look at these options: — 



it - DISC OPTIONAL 

# MICRO DRIVt: 
COMPATIBLE 
S - SOLID COLOURS 
C - CASSLTTt* 


AMSTRAD 

CPC464/664/6128 
COLOUR MONITOH 


COMMODORE 

E4/I2S 


PL US 4 


GIB 


VIC 20 

(NEEDS SUPER 
EXPANDER) 


SPECTBUM 


DRAGON 

32/6* 

TANDY COLOUR 

32/64 


FREEHAND DRAW 






w 




** 


iS 




DRAW BOX 


f 








V 




*" 


DRAW CIRCLE 




*s 


V 


V 


w 






DRAW LINE 








yS 


* 






DRAW TRIANGLE 






tS 










DRAW RAYS 






1* 


V* 








PEN THICKNESSES 


1 


5 


5 


1 


1 


4 


1 


PEN QUILLS 




3 


3 






2 




PAINT BRUSH 










V 






TEXT 


V 




IS 




V 


V 


V 


PIN POINT ACCURACY 




V 












ACTIVE BANDING 






^ 










COPY FUNCTION 












iS 




WASH 












>s 




COLOURS 


27 


16 


121 


121 


16 


8 


4 


FILL 






if 




lS 






FILL PATTERNS 


S 


Il + S 


il+S 


S 




7+S 


S 


ERASE FUNCTIONS 
















SAVE SCREEN 


<s 






n» 






\S 


PRINTER DUMP 




V 




V 








PROGRAM FORMAT 


C-ti 


CO 




Cfr 


c . 


C# 


C 


RETAIL PRICE 


£14.95 


£19.95 


£19.95 


£19.95 


£19.95 


£17.25 



This powerful PROGRAM + a QUALITY LIGHT PEN and an INSTRUCTION 

BOOKLET in one reasonably priced package. 
Easy to use by all ages for creating colourful pictures or technical drawings. 
Full back-up service from the manufacturers. 



TROJAN 



VDU OPERATORS DO IT 
WITH A 




PROMOTE YOUR BUSINESS 
HERE 

Keep your name in front! 



Makes an Ideal Gift - 
Everybody needs a Thingi! 

□ Unique Velcro™ Fastening 





The Thingi is scientifically designed to hold single 
sheets or pad paper, specially shaped to be 
completely adjustable to suit your needs. It holds 
paper in such a way as to reduce neck, back and eye 
strain. Perfect [or use with word processors. VDUs 
and telex terminals. This wii] fit almost any size and 
shape of monitor. It improve accmtry and typmg 
speed dramatically, is virtually indestructable in 
normal use and can increase productivity . 
When not in use, velcro fastenings make for easy 
removal and re-attachment. 



The Thingi creates working 
space out of "thin air". 

□ Left hand or right hand versions. 

□ The compatible low cost 
solution to the problem that 
plagues all computer users! 
Don 't struggle any longer - 

CRAB YOUR THINGI NOW!!! 



Troian Products. 166, Detlwyn, Dunvant, Swansea SA2 7PF. Tel: (0792) 205491 



EXPORT 

AND OVERSEAS VISITORS 



ALL MAKES OF MICRO 
COMPUTERS, PRINTERS, 
PERIPHERALS AND SOFTWARE 
SUPPLIED AT DISCOUNT 
PRICES. 

AMSTRAD • COMMODORE • 
SINCLAIR • ATARI • ACORN • 
PC COMPATIBLES • BROTHER • 

NEC • PANASONIC AND ALL 
POPULAR MAKES 



Your nearest Stockist is 
O VERB AS E LTD. 
1st Floor Trace Building, 
176 Conway Street, 
Birkenhead, 
WirralL413JB England 
Tel: (051) 6478981 (6 lines) 
Telex: 265871 MONREF G Ref 73: Mag 20290 



£6' 99 

exc. VAT 
and P & P 



UNICOM HOUSE, 182 ROYAL COLLEGE STREET, 
LONDON NW1 9NN 
TELEX: 295932 UNICOM G 
TELEPHONE: 01-4821711 
FAX: (01) 267 2062 



ANOTHER GREAT BRITISH PRODUCT EXPORTED WORLDWIDE • DEALER ENQUIRIES WELCOME 
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WIN A YEAR'S FREE SUBSCRIPTION 
TO YOUR COMPUTER 



In order to make our new style YOUR COMPUTER a 
magazine which suits our readers' requirements, 
we are asking YOU to tell us YOUR VIEWS. 
The completed questionnaires will all be entered 
into a draw and 10 readers will receive a year's 
subscription to YOUR COMPUTER. Sorry - this 
offer only applies to UK. 

1. Please indicate your interest in reading the following topics in Your Com- 
puter on a scale from 1 - 5. (f = not at all interested 5 = extremely interested) . 





1 


2 


3 


4 


5 


a) Hardware Reviews 


□ 


□ 


□ 


□ 


□ 


b) Software Reviews 


□ 


□ 


□ 


□ 


□ 


c) News 


□ 


□ 


□ 


□ 


□ 


d) New technology reports 


□ 


□ 


□ 


□ 


□ 


e) Communications 


□ 


□ 


□ 


□ 


□ 


f) Cover Feature 


□ 


□ 


□ 


□ 


□ 


g) Business features 


□ 


□ 


□ 


□ 


□ 


h) Programming features 


□ 


□ 


□ 


□ 


□ 


i) Company Profiles 


□ 


□ 


□ 


□ 


□ 


j) Games 


□ 


□ 


□ 


□ 


□ 


k) Hints & Tips 


□ 


□ 


□ 


□ 


□ 



2. What changes, if any. would you like to see in VOI R COMPUTER? 



6. How do you normally obtain your copy of VOIR COMPUTER? 

a) Subscription 

b) Order from newsagent 

c) Over counter at newsagent 

d) Buy in computer shop 

e) Friend's copy 

f) Buy elsewhere □ 

4 . Does anyone else read your copy of Your Computer? 

If YES can you say how many others read your copy? 



YES/NO 



5. What national newspaper do your normally buy? 

a) Times 

b) DailyTelegraph 

c) The Guardian 

d) The Independent 

e) DailyMail 

f) Daily Express 

g) The Sun 

h) The Mirror 

i) Today 

6. Which other computing titles do your read? 

a) Personal Computer World 

b) Popular Computing Weekly 

c) Byte 

d) Practical Computing 

e) What Micro 

f) Which Computer? 

g) Computers Video Games 

h) Sinclair User 

i) Commodore User 

j) Other (Please specify) 



□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 



□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 
□ 



7 . What kind of computer do you use? 

a) Apple Macintosh 

b) Apple 

c) Atari ST 



d) Amstrad PCW/PC 

e) Commodore Amiga 

f) Spectrum 

g) Other (Please specify) 



□ 
□ 
□ 



8. Which of the following peripherals do you use or intend to buy in the next 
12 months? 

USE INTEND TO BUY 

a) Dot Matrix printer i 

b) Daisywheel Printer j 

c) Modem □ □ 

d) Disk Drive !_i J 

e) Ram Expansion 

f) Other (please specify) 

9. Which of the following applications packages do you own/intend to pur- 



chase during the next 12 months? 








USE 


INTEND TO 


a) Word Processing 


□ 


□ 


b) Database 


□ 


□ 


c) Spreadsheet 


□ 


□ 


d) Accounts 


□ 


□ 


e) Payroll 


□ 


□ 


f) Graphics 


□ 


□ 


g) Educational 


□ 


□ 


h) Science/Engineering 


□ 


□ 


i) Games 


□ 


□ 


j Other (please specify) 







□ 
□ 

□ 



10. How much money have you spent on hardware/software in the last 12 
months? 

£0-£50 □ £50-2100 □ £100-£200 □ 
£200-£500 □ £500-£1000 □ £1000+ □ 

11. How much money do you intend to spend in the next 12 months? 

£0-£50 □ £50-£100 □ £100-£200 □ 
£200-£500 □ £500-£1000 □ £1000+ □ 

12. When choosing computer products which of the following would 
influence you? 

a) Advertisement in a magazine j 

b) Magazine review | 

c) Personal Recommendation 

d) Price 

e) Shop Display 

f) Reputation of the Company ~ 

13. Do you find the advertisements in Your Computer 

a) Very useful □ 

b) Useful 

c) Not useful □ 

14. Have you ever bought products/services as a direct result of advertise- 
ments in Your Computer YES/NO 

If YES, what was the last item you purchased and its approximate value? 

Name 

Address 

Occupation 

Please send complete forms (or photostats) to the address below. 
VOIR COMPUTER READERS' SURVEY 
79-80 Petty France 
London SW1H9ED 



YOUR COMPUTER, MAY 1987 
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Test 


Sees 


Bytes 




HiSoftCV1.35 




1 


1.3 


4736 


2 


15.5 


4736 


3 


17.0 


4736 


4 


15.5 


4736 


5 


17.1 


4736 


6 


17.8 


4736 


7 


#* * 


**** 


8 


** * 


**** 


9 


99.1 


4864 


10 


24.5 


4736 


11 


6.0 


4736 


12 


24.8 


4736 


13 


6.7 


4864 


14 


6.7 


4864 


15 


** * 


#*** 


Avg 


21.00 





yourself 



pal 



We kick off this month 
with three CP/M 
benchmarks and 
then flip through 
four IBM-compatible 

C compilers, all 
courtesy of reviewer 
Adam Denning 

Following last month's examination of the 
major C compilers for CP/M-based 
systems, we now look at the major compil- 
ers for MS-DOS and PC-DOS computers. 
The most prominent of the many on offer 



are Microsoft C, Lattice C, Zorland C and 
Aztec C. 

The benchmark timings used throughout 
this article are adaptations of the PCW 
Pascal benchmarks. Where relevant, the 
benchmark programs have been changed 
in such a way that they take advantage of C 
language features rather than specific 
compiler advantages. For example, regis- 
ter variables are used for integer loop 
counter variables throughout. As far as the 
MS-DOS compilers are concerned, this 
means that only Aztec C and Microsoft C 
take advantage - the other compilers 
reviewed do not support register variables 
and therefore treat each register declara- 
tion as a normal auto (local) variable 
declaration, space being allocated for the 



Test 


Sees 


Bytes 




Eco C V3.45 




1 


0.7 


3968 


2 


8.4 


3968 


3 


7.7 


3968 


4 


7.5 


3968 


5 


10.3 


3968 


6 


11.7 


3968 


7 


15.8 


4352 


8 


17.2 


4352 


9 


17.7 


4096 


10 


17.2 


3968 


11 


2.5 


3968 


12 


17.1 


3968 


13 


3.4 


3968 


14 


3.5 


3968 


15 


356.6 


6656 


Avg 


33.15 





variable from the stack. As the 8086 family 
of microprocessors is relatively efficient at 
stack frame addressing, auto variables 
offer only slightly lower performance than 
register variables. 

If we were to alter the register declara- 
tions to be auto, the benchmarks would be 
unfair. We can see no reason to write C 
programs primarily to circumvent short- 
falls in implementation, so we stick by our 
choice of register variable declarations. 

The benchmarks for MS-DOS compilers 
were run on a Zenith Z-150 PC-compatible, 
with a 20Mb hard disc drive and running 
MS-DOS 3.10. The figures show the execu- 
tion speed in seconds and the executable 
code size in bytes. Tests 7, 8 and 15 involve 
floating-point arithmetic, which was done 
using double-precision numbers. 



Test 


Sees 


Bytes 




Aztec CV1.06d 




1 


0.5 


6016 


2 


6.3 


6016 


3 


6.4 


6016 


4 


5.5 


6016 


5 


7.7 


6144 


6 


7.6 


6144 


7 


14.0 


8192 


8 


15.6 


8192 


9 


11.6 


6144 


10 


13.2 


6144 


11 


5.7 


6144 


12 


11.8 


6144 


13 


6.6 


6144 


14 


6.6 


6144 


15 


52.6 


9856 


Avg 


11.45 





Manx Aztec C 

Manx Aztec C is a compiler system with a 
good pedigree. Manx has produced compil- 
ers for most microprocessors for many 
years. Like the CP/M version which we 
looked at last month, the 8086 Aztec C 
system is available in three guises: the 
Commercial package, the Developer pack- 
age and the Prime package. There was 
once a Personal variant, a subset of the 
Developer system, but I am led to believe 
that this has been dropped. A few 
suppliers seem still to stock it in this 
country, though. 

The Commercial package is the big 
daddy of the range as it incorporates all 
the facilities of the other packages with 
some additions of its own. The compiler is 
provided in two forms, optimising and non- 
optimising. The optimising compiler is a 
full Kernighan and Ritchie implementa- 
tion, complete with register variables (two 
per function), bit fields, structures, 
unions, floats and doubles, enumerated 
types and various other Unix System V and 
ANSI additions. It is not quite as up-to-date 
on these matters as Microsoft C, though. 

The non-optimising compiler is faster 
but does not support bit fields or the newer 
System V/ANS1 facilities. It is intended for 
quick compilations for pre-production 
testing. As the full optimising compiler is 
nearly as fast not many people are likely to 
be tempted by this feature. 

The output of the compiler is 8086 
assembler source in a form which is just 
sufficiently different from the Microsoft 
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MASM-compatible form to be irritating. 
MASM is undisputed as the standard 
assembler for PC-DOS machines. That 
Aztec C's output is not entirely MASM- 
compatible is not terribly important as the 
compiler package includes a macro 
assembler. This is very useful for writing 



Test 


Sees 
Aztec C V3.20e 


Bytes 


1 


0.05 


2554 


2 


1.1 


2566 


3 


1.2 


2566 


4 


0.9 


2564 


5 


1.8 


2574 


6 


1.7 


2572 


7 


5.0 


4614 


8 


5.3 


4610 


9 


3.2 


2588 


10 


2.9 


2584 


11 


1.3 


2610 


12 


2.7 


2584 


13 


1.8 


2630 


14 


1.8 


2630 


15 


9.7 


6204 


Avg 


2.70 





functions in assembler for added speed 
and can even be used for program develop- 
ment. Once assembled, a source file needs 
to be linked with any other program mod- 
ules and with the system library. Manx 
supplies a linker to do this. Manx has 
always adopted a unique linker format for 
its compilers and the 8086 version is no 
exception. The object code accepted by 
this linker is not even slightly similar to the 
Intel/Microsoft format used by most of the 
rest of the world. This is not really 
important, though, unless you're linking 
with modules compiled with other com- 
pilers. Manx solves this potential problem 
by supplying a utility to convert its object 
format into the Microsoft format. There 
isn't one to go the other way, though, which 
is a pity as the Manx linker is faster than 
Microsoft's. 

Following compilation, you will almost 
certainly need to debug your code. Manx 
provides two debuggers for this purpose. 
One is called DB and it acts just like a con- 
ventional symbolic debugger operating at 
machine-level, with register displays and 
single-step facilities. The other debugger, 
SDB, is a vast improvement as it allows you 
to join in the current vogue for source level 
debugging. This facility gives you all the 
features of a more mundane debugger but 
also incorporates the ability to examine 
your C source code and step a line (or a 
function) at a time. Although there are bet- 
ter source level debuggers available, SDB 
is a very welcome and useful utility. 

Other utilities available include a libra- 
rian for Manx-format object files, pro- 
grams to extract and display information 
from object files and a useful if rather 
obscure object file squeezer. Our tests 
show that this utility can reduce the size of 



a compiled program by up to 5%. it seems 
to optimise branches to the shortest forms 
possible, but it must do more than this to 
achieve the reductions in code size of 
which it is capable. 

Also supplied with Aztec C is a useful 
package of Unix-style utilities including 
grep, diff, make and vi. Diff is probably bet- 
tered by the standard DOS utility FC, but 
grep and make always prove useful to the 
professional programmer. The usefulness 
of vi depends on whether or not you 
already have a text editor, Vi is seen by 
many as little better than EDLIN, but 
others swear by it. This implementation 
seems to be extremely close to the Unix 
original. 

The library supplied with Aztec C 
includes all the standard Unix System 3 
and Kernighan and Ritchie functions and 
also has a fairly extensive PC-specific lib- 
rary. Facilities for colour text, graphics 
and BIOS i/o are provided, making the 




requirement to write special assembler 
functions for fast screen i/o redundant. 
The source for these functions is provided 
so it is easy to find out how everything is 
done if you don't already know. 

Aztec C supports standard IEEE float- 
ing-point formats, using four bytes for 
floats and eight bytes for doubles. This 
means that the numbers are compatible 
with those used on the 8087 maths co- 
processor. Aztec C is supplied with an 
8087-only maths library as well as a sens- 
ing library (which uses the 8087 if one is 
present, but otherwise acts normally) and 
a standard maths library which does not 
require or use an 8087 chip. 

The benchmarks show Aztec C to pro- 
duce some of the fast, compact code and as 
the linker is capable of creating .EXE and 
.COM files, giving the option of more com- 
pact code if you decide a .COM file is 
better. The linker also manages to gener- 
ate CP/M-86 .CMD files, which if you have 
the Commercial package means you can 
develop programs for CP/M-86 including 



Concurrent CP/M and DOS Plus as well. 

Aztec C is provided with a large amount 
of documentation supplied in a slip case 
and binder - there is only just enough 
room to hold all the pages. Everything you 
could ever need to know about the com- 
piler, its utilities and the library functions 
is in the manual, although the organisation 
means that it can sometimes be hard to 
find. Not much mention is made of the syn- 
tax of C, so most programmers need a copy 
of Kernighan and Ritchie to hand as they 
use the package. 

The Commercial package includes addi- 
tional utilities and a special library for 
generating code destined for EPROM and it 
is in fact the only package reviewed here 
which provides enough facilities to make 
this process feasible. 

The Developer version of Aztec C is a 
slightly cut-down Commercial package 
and comes without the library sources, 
without support for ROMmable code, with- 
out DOS 1.0 and CP/M-86 support and 
without some of the utilities. As it is con- 
siderably cheaper it may be a more useful 
package for the general programmer. 
Another package in the series is called 
C Prime. This is actually Aztec Apprentice 
C (a small interpretive system for people 
learning C) and the non-optimising com- 
piler from the other packages. Although 
C Prime is fairly cheap, it is unlikely to be 
as useful to the novice or occasional pro- 
grammer as Zorland C. 

Microsoft C 

Until fairly recently the compiler marketed 
by Microsoft was really Lattice C. When 
Microsoft decided to write its own com- 
piler it started from scratch and produced 
a very powerful system which has been 
well received. This is known as Microsoft C 
V3.00. Since then, a number of improve- 
ments have been made resulting in V4.00. 
The whole package comes across as a pro- 
fessional programmer's package. The 
system incorporates the compiler, the 
linker (the most up-to-date version of the 
DOS linker, including overlay support), the 
librarian, a couple of .EXE file utilities and 
a reasonable version of the Unix make util- 
ity. 

The most impressive part of the package 
for the first-time user, though, is the 
source level debugger called CodeView. 
This is a greatly enhanced version of Mic- 
rosoft's SYMDEB debugger, it has win- 
dows showing the code, the user input, the 
registers and various watch and break 
points. Programs may be debugged as C 
source, as assembler statements or as 
both at the same time. Variables may be 
interrogated and altered, memory may be 
examined and breakpoint facilities are ► 
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^ provided. These allow you, for example, to 
watch a variable and break only when it 
reaches a certain value or when it has been 
altered a given number of times. The pro- 
gram may be keyboard-driven or mouse- 
operated and it has online help in case you 
forget how a certain command works in the 
middle of a debugging session. 

How does the compiler itself fare? It 
achieves much the same speed as Aztec G 
in most standard tests. Aztec wins some 
benchmarks and Microsoft noses ahead in 
others. The famous sieve' benchmark, for 
example, is faster when compiled with 
Microsoft C but a file-copying program is 
faster when written in Aztec C. Overall, 
Microsoft probably has the edge. 

Microsoft C is supplied with a very 
extensive library including a host of Unix 
system V and ANSI functions. The whole 
package has been written with the forth- 
coming ANSI standard for C very much in 
mind, it is the only compiler reviewed here, 
for example, to support the new #pragma 
directive. 

The package also scores heavily on 
documentation: three standard IBM-size 
manuals are provided. The first is a com- 
plete user's guide to the compiler, linker 
and so forth and to the DOS interface and 
special features. The second manual cov- 
ers the runtime library, with one function 
per page. The final manual in the suite is 
devoted to CodeView and a thorough and 
precise definition of the C language as 
accepted by the compiler. Although this 
section is not intended as a tutorial, a sea- 
soned high-level language programmer 
could learn C from it. As it covers the 
newer facilities of the language it is often 
more useful than the Kernighan and 
Ritchie definition, which predates these 
facilities. 

Although the Microsoft assembler is 
unfortunately not provided with the com- 
piler - it is an essential part of any serious 
PC programmer's library - the compiler 
assembler interface is explained in great 
detail and the startup source code is pro- 
vided for those who wish to alter it for 
specific requirements. For example. 1 have 
written very useful interrupt-driven 
routines in C with only a relatively minor 
assembler interface. 

The Microsoft C compiler supports two 
register variables, just like Aztec C, and 
like that system benefits from the extra 
speed these offer when used properly and 
sensibly. 

A really useful feature, introduced with 
Microsoft C and now being adopted by 
other compiler manufacturers, is the pro- 
vision of special keywords to overcome the 
limitation of a memory model. Memory 
models are something forced upon the 
programmer by Intel's processor design - 
segmentation in 64K lumps. Standard 
models are small, meaning up to 64K each 
of code and data, medium, meaning 64K of 
data but almost unlimited code size, com- 
pact, where there is up to 64K of code and 



PrBII 

unlimited data, and large, where there is 
unlimited code and unlimited data. Natur- 
ally, each model has its price. Whenever 
code or data has to breach the 64K seg- 
mentation limit. 20-bit addresses need to 
be used rather than the standard 16-bit 
ones. These are slower and larger. Note 
that memory models are not a facility 
forced on us by any C compiler -all C com- 
pilers must support one or more of these 
models. Aztec C, for example, supports the 
four standard ones mentioned above. Mic- 
rosoft C extends these models by allowing 
mixed-model programming. It also intro- 
duces a new concept called the huge 
model. Although compact and large mod- 
els allow unlimited data sizes, they still are 
limited to addressing data elements up to 
64K in size. An array of 120K, for example, 
is very hard to cater for. The huge model 
overcomes this limitation. As part and par- 
cel of this, Microsoft C introduces new 
keywords to allow you to specify that a 
function or data item has a near (i.e. within 
the same segment), far (in another seg- 
ment) or huge (like far but overcoming the 
maximum data size limitation) attribute. 
This gives programmers the opportunity to 
use, say, small model, yet still access more 
than 64K of data. It is a feature which I find 
myself using regularly. 

Other new keywords include pascal, for- 
tran and cdecl. Pascal and fortran have 



Test Sees Bytes 
Microsoft C V4.00 

1 0.05 3757 

2 1.3 3757 

3 1.3 3757 

4 1.3 3757 

5 2.0 3773 

6 1.8 3773 

7 9.9 16293 

8 10.5 16293 

9 3.5 3789 

10 2.9 3773 

11 1.8 3805 

12 2.7 3773 

13 2.1 3821 

14 2.1 3821 

15 52.1 17893 



Avg 6.22 

similar effects. When used on a data item 
the keyword causes that item to have its 
public (i.e. globally accessible) name in 
such a form that it can be accessed from 
modules written in Microsoft Pascal or 
Fortran. When applied to a function, the 
function is coded to accept parameters in 
the Pascal manner rather than C manner. 
That is, each parameter is passed to the 
function in the order declared, rather than 
in reverse order, and it is the called func- 
tion's responsibility to remove the 
parameters from the stack before return- 
ing. This is marginally faster and smaller 
than C's mechanism, but is slightly less 
flexible in that a Pascal function cannot 



have a variable number of parameters 
while a C function may. The option to 
choose the mechanism is welcome and 
useful. 

When seen as an overall development 
package Microsoft C is let down only by the 
omission of the assembler which needs to 
be bought separately. In all other respects 
it is eminently usable and highly recom- 
mended. 

Zorland C 

Zorland C is the exception which proves 
the rule. It is by far the cheapest compiler 
reviewed here. Although it is not as power- 
ful or as well documented as Microsoft C or 
Aztec C, its price makes a buying decision 
very tough. It is probably fair to say that 
most new C programmers and semi-pro- 
fessional programmers could easily justify 
the purchase of Zorland C while finding the 
price of the others unacceptably high. 




What does this bargain compiler offer? 
Essentially it is Lattice-compatible (even 
down to the assembler interface), with a 
usefully large library and amazing com- 
piler speeds. Although it is approximately 
five times as fast at compiling as Lattice C 
it generates equal or faster code. Initial 
tests led many users to believe that the 
compiler was in fact a direct clone of the 
Lattice product but further experimenta- 
tion showed it to be faster in a number of 
cases. 

Zorland C, like Lattice C, offers no regis- 
ter variables but does come with 8087 
support and the provision of the four 
major memory models if the developer 
pack is bought too. Zorland C does not 
come with a linker as this is supposed to be 
a standard part of DOS. Some computer 
manufacturers, such as Amstrad, choose 
not to include the linker though, so Zorland 
C users are faced with a problem. This is 
nicely solved by Zorland's own linker and 
librarian package, priced at £10 less than 
the compiler. Although Zorland claims this 
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linker to be fully compatible with the DOS 
linker it misses out on a few of the more 
esoteric features. To most programmers 
and users of Zorland C this is not 
important, but for those requiring the full 
linker they must get hold of the Microsoft 
product. 

Zorland C's documentation is a thin A4 
booklet which describes the operation of 
the compiler and its assembler interface. 
It really is remarkably similar to Lattice C 
and shows that there is no need to pay a 
vast sum. 

Lattice C certainly has a larger library, 
but that provided with Zorland C is easily- 
adequate for most purposes as far as this 
review is concerned, anyway. 

The compiler attempts to be close to the 
proposed ANSI C standard and indeed sup- 
ports enumerated types, the void data 
types and a few other extras. It also sup- 
ports the keywords const and volatile, 




which are reserved but unused by most 
other systems. 



Benchmarks show that Zorland C is 
remarkably fast when compared against 



Test Sees Bytes 
Zorland CV1. 10 

1 0.7 3173 

2 2.7 3189 

3 2.7 3189 

4 2.6 3189 

5 3.4 3189 

6 3.4 3189 

7 4.0 4721 

8 4.2 4737 

9 5.0 3227 

10 4.7 3205 

11 1.3 3207 

12 4.4 3205 

13 2.1 3239 

14 2.2 3239 

15 17.8 20183 



Avg 4.08 

other low-cost compilers. More impor- 
tantly, it shows a certain rather more ven- 
erable compiler that its days are num- 
bered. 



Ptmi 

Lattice C 

This compiler system has been around for 
a long time and its adoption by Microsoft 
and others in the early days gave it an envi- 
able reputation. Those were the days of 
version 2. 15. Since being dropped by Mic- 
rosoft. Lattice has tried to answer its cri- 
tics by releasing version 3.10 of the com- 
piler. This produces faster and smaller 
code but still fails to match younger con- 
tenders. There is still no support for regis- 
ter variables, but ANSI/System V exten- 
sions are added including enumerated 
types and a set of functions. 



Test 


Sees 
Lattice CV3.10 


Bytes 


1 


0.05 


4488 


2 


2.7 


4504 


3 


3.0 


4504 


4 


2.5 


4504 


5 


3.4 


4504 


6 


3.5 


4504 


7 


4.3 


4776 


8 


4.3 


4760 


9 


5.4 


4520 


10 


4.6 


4520 


11 


1.7 


4536 


12 


4.3 


4520 


13 


2.2 


4552 


14 


2.1 


4552 


15 


4.3 


9174 


Avg 


3.22 





The new library is probably the largest 
of those provided with the compiler 
systems reviewed, but this is partly 
explained by the duplication of a number of 
functions by the simple technique of hav- 
ing them present under their ANSI/Unix 
names as well as under their Lattice 
names "for compatibility". A number of 
functions are provided to allow low-level 
DOS disk file access in a way which is per- 
fectly adequately supplied with the 
standard open and fopen families. Lattice 
gives the impression of scrambling to find 
functions to fill its library. 

The documentation is supplied as a pair 
of thin ring-bound paper-covered books, 
one to describe the compiler and other 
command programs and one to document 
the library. The print quality is better than 
Zorland's but worse than Microsoft's. The 
books themselves, though, tend to fall 
apart under heavy use. 

The release of Zorland C shows that a 
cheap compiler can offer much the same 
facilities while Microsoft C, priced at much 
the same level as Lattice C, offers much 
more. Lattice is renowned for its technical 
support, provided by Roundhill and Bix in 
the UK, and a vast number of third-party 
products exist for the Lattice family, so 
some users will find reasons to spend their 
money with Lattice. I doubt though, that 
manufacturers of C-related products will 
bother to describe them as "compatible 
with Lattice C" for much longer. 



Conclusions 

The MS-DOS C compiler battle is a two- 
horse race. If you want a very reasonable 
compiler at an almost unreasonably low 
price, then Zorland C fits the bill very 
nicely. Its compatibility with Lattice C 
helps a lot if you have much Lattice code or 
some old Lattice-only third party libraries. 
These days, though, most manufacturers 
of C compiler add-ons tend to make the 
code compatible with most C compilers, 
not just Lattice's. Zorland C's library is not 
as extensive as its competition's, but the 
basics are there. The documentation is 
obviously not in the same class as Mic- 
rosoft's but the average programmer 
should have no problems, the lack of regis- 
ter variables is a pity but nothing to cry 
about when you are spending such a small 
amount of money. 

Microsoft C V4.00 is the winner at the 
top of the market. In fact, it wins by a large 
margin due to its excellent code, its vast 
library, its exemplary documentation and 
of course the magnificent CodeView 
debugger. What finally converted me to 
Microsoft C was the provision of the huge 
and far data type modifiers, which easily 
overcome the Intel problem of 64K seg- 
ments. Microsoft C is not cheap but if you 
are a professional programmer you should 
not stint on your tools. 

Aztec C in its Commercial guise is 
equally good in terms of the code pro- 
duced. In fact, a program compiled with 
Aztec C is generally quite a lot smaller 
than when compiled with Microsoft C. 
Another plus is the provision of library 
source. DOS 1.0 and CP/M-86 support and 
of course the ability to generate ROMma- 
ble code. If you are developing non-PC 
8086 boards then this is the more obvious 
choice. It is more expensive than Microsoft 
C and only the Commercial package really 
has the advantages. The library is pretty 
large and compile/link times are better 
than most, but its documentation is rather 
confusing. 

Lattice C comes a poor fourth. In my 
opinion this compiler has had its own way 
for quite long enough. After many years of 
development, it still does not support 
register variables and still produces bulky, 
slow code. It can boast an extensive lib- 
rary, but its documentation is not that 
much better than Zorland's and it costs a 
small fortune in comparison. I would find it 
difficult to justify the purchase of this com- 
piler over even Zorland C, let alone Micro- 
soft. 



Suppliers: 

Zorland C 

Zorland Ltd (01) 854 1194 
Microsoft C 

Microsoft (UK) Ltd (0734) 500741 
Lattice C 

Roundhill Ltd (0672) 54675 
Manx Aztec C 

Grey Matter Ltd (0364) 53499 
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Grand Prix Construction Set 
BBC B, Master 
£9.95 cassette, £11.95 disk 
Master Compact £14.95 disk 
Publisher: Superior Software 

Screaming round corners at 
240mph is one of life's least 
boring experiences. And when 
you make a right-hander with 
the tyres just starting to smoke 
against the left kerb and the car 
on the verge of going airborne 
and find that someone has put 
another bend right in front of 
you things really start to get 
entertaining. 

Superior's new shot at the 
software charts. Grand Prix 
Construction Set, is based on a 
simple premise. It doesn't mat- 
ter how convoluted a race track 
is, eventually you'll get to know 
it so well that it becomes too 
easy. The answer is to let you 
design your own tracks or, even 
better, get friends to design 
tracks for you so those bends 
come as even more of a sur- 
prise. 

This game is based on 
Scalextrix which in my day was 
regarded as an essential part of 
any self-respecting adoles- 



cent's survival kit. When you 
first boot up the program you 
get the option to design a track, 
load in one you've previously 
designed or choose from the 18 
predefined circuits. These 
include all the old favourites 
like Brands, Monaco, the Stone 
and so on. 

Designing a track is simply a 
matter of positioning the start/ 
finish straight and then select- 
ing the other parts, like cor- 
ners, chicances or straights. 
Once designed the circuit can 
be named and saved, although 
it is not possible to edit tracks, 
which is a shame. 

Then the real surprise 
comes. This is a two-player 
game. The game screen has two 
main windows each showing a 
3D view of a car on the track. 
You can play against the com- 
puter, with five skill levels or 
any convenient humanoid. You 
choose the number of laps (1-9) 
and then it's time to burn rub- 
ber. 

When you're losing you see 
your opponent's car in front of 
you - assuming that it isn't a 
complete whitewash. At the 
bottom of the screen are two 



diagrams of the circuit, one for 
each car, showing your posi- 
tions on the track. 

Any racing game for the Beeb 
has to stand up against the sub- 
lime Revs. Surprisingly, this 
one doesn't do too bad. Alright, 
so it hasn't got the realism. 
There's no gear changing. 
Indeed, controlling the car is 
pretty easy, and the vehicles 
are exceptionally forgiving 
around bends. There is one 
wonderful ingredient though - 
competition. 

As you are up against just 
one other car. which might be 
controlled by someone sitting 
next to you, there is real excite- 
ment as you battle your way 
round the circuit. 

As far as simulations go, 
Revs is still untouchable. Its 
realism gives it the edge when 
you feel you need to test your- 
self against some stiff competi- 
tion. But Grand prix Construc- 
tion Set is novel, fun and thanks 
to the track designer, should 
keep you amused as long as you 
can keep thinking up new 
designs. 

Slick Garrett 

Agent Orange 
Commodore 64 
Publisher: A'n'F Software 

We'd better not get into a 
debate on the morality of cal- 
ling a game after Agent Orange, 
the so-called defoliant that did 
such horrific damage to people 
in Vietnam. No doubt everyone 
will have their own view on the 
good or bad taste of that idea - 
though whether it's any worse 
than the usual bombs and bul- 
lets of the average computer 
game. I don't know. 

Whatever your thoughts, this 
game is set in a far future when 
Agent Orange is valued for its 
true defoliant properties. Need- 
less to say, another civilisation 
has it, yours doesn't, and it's 
your job to get out there after it. 
Out there is a sequence of eight 
planets, the last of these con- 
taining the Agent Orange, and 
you won't be surprised to learn 
that you have to travel through 
the other seven planets first, 
each infested by alien craft. 



There's more to the game 
than the simple sequential 
blast, though. Mind you, that's 
not bad in its own right, 
although the speed of your ship 
is achingly slow compared to 
most games of this type. The 
battles with aliens are real dog- 
fights, as you weave and turn 
and try to get them in your 
sights, and on the final screen, 
which I've reached several 
times but never got through, 
the opponents are real little 
devils. 

What the aliens are doing on 
these planets is attempting to 
harvest them - though one 
man's harvest is another man's 
weed, and so you're trying to 
keep the planets clear in order 
to harvest your own crop. This 
you do simply by flying over vir- 
gin soil with your fire button 
pressed, causing seed pods to 
be scattered on the ground. 
These grow under the same 
rules as the Life computer 
game, and later you can return 




to harvest the crop by flying 
over it. When you dispose of an 
alien, you can pick up its own 
jettisoned cargo to add to your 
own booty, but you have to wait 
a while for the debris to clear 
and also watch out for other 
aliens in the vicinity, as these 
are programmed to head 
straight for the cargo and 
reclaim it. Many a mid-air colli- 
sion results. 

On the harvesting side, 
you've obviously got to decide 
where best to plant your seeds, 
and when to harvest them - 
leave them growing and hope 
they'll flourish or take them 
now in case the weeds over- 
whelm them and kill them. A 
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planet's surface fills up pretty 
quickly, too, so do you hang 
around or head for the virgin 
soil of the next one? 

You can only travel to the 
next planet when you've rid the 
current one of aliens, but at any 
time you can return to your 
mother planet for a bit of trad- 
ing and cashing in of the crops. 
If you build up your credit rating 
you may be able to afford more 
and better ships - and you're 
really going to need them as the 
game progresses! 

The graphics are good (lovely 
loading screen), the sound does 
its job. and my only quibble is 
that the final screen is suddenly 
infinitely harder than all the 
screens that have gone before, 
where the aliens' movement 
patterns can often be pre- 
dicted. Apart from that, and a 
wish that they'd called the 
game something else, this one 
should be as much a winner lor 
A'n'F as Chuckie Egg was in its 
time - and w hat a long time ago 
that daft innocent game seems. 

Mike Gerrard 



Romulus 
Commodore 64 
Publisher: Quicksilva 

Sometimes it works, more often 
it doesn't, when a programmer 
tries to borrow ideas from 
other games but inject some- 
thing different in the hope of 
coming up with a winner. 
Everything including the 
kitchen sink seems to have 
been thrown into Romulus, but 
unfortunately it hasn't pro- 
duced a game that's really 
addictive and playable. 

The story is irrelevant, but 
just for the record you're meant 
to be clearing the bugs out of a 
transputer, which is an enorm- 
ous computer. What this boils 
down to on-screen is a scrolling 
play area in the centre along 
which you pilot your craft blast- 
ing away at the many and 
assorted shapes that are bias- 
ing away at you. Move the joys- 
tick to the left and you move 
left, speeding up as you go - or 
rather the background scrolls 
ever-faster to the right. Move 




the stick to the right and even- 
tually you slow down and swivel 
to face the other way, aiming to 
clear the decks in that direc- 
tion. Original? No, not very. 

When you're competing 
against the standard of 
graphics set by something like 
Uridium, you've got to come up 
with something special, and 
Romulus doesn't. If we hadn't 
seen several similar games 
then we might be impressed, 
but this craft that you're flying 
doesn't stand out from the 
background like it should - 
there is little sense of depth 
about the screen, and the fuzzy 
look of the craft doesn't help. 
Bold colours with clean crisp 
edges are what the game lacks. 

There are two mini-games 
between sections of the main 
gameplay. in one of which you 
compete against the computer 
trying to be the first to hit six 
targets - the computer moves 
at the speed of light, so instant 
failure doesn't endear this 
game to you. The other has you 
trying to match three pairs of 
shifting colour patterns by 
slowing the speed and changing 
the direction of movement of 
one of them, but it lacks the 
Minter touch that an interlude 
like this needs. The hairy one 
would have knocked these out 
before breakfast as limbering- 
up exercises. 



Future Knight 
CBM64/Plus 4/C16/Amstrad 
CPC/MSX/Spectrum 
Publisher: Gremlin Graphics 

I always worry when 1 open up a 
game and the bulkiest thing 
about it is the instruction sheet, 
but this one's not as bad as it 
first, seems as it covers several 
machines and every language 
from ancient Greek to Serbo- 



Croat. Roughly translating all 
of them, they boil down to this: 
if it moves, shoot it, and if it 
doesn't, pick it up. If you can't 
shoot it, get out of the way. 

Though played on the 
CBM64, the graphics have a 
chunky BBC look to them, 
which is about the only 
machine it isn't available for. 
As for the storyline, any game 
that has a villain called Speg- 
bott the Terrible can't be all 
bad. Spegbott, it seems, has 
stolen your loved one, the fair 
Amelia, and acting upon a sig- 
nal received from the SS 
Rustbucketyou troll off w ithout 
further ado to Spegbott's planet 
where you must make your way 
up through 20 levels to the 
planet's surface (how did you 



You need a joystick to move 
the hero, Sir Randolph, around 
the screen, with each level 
being fairly small in total area 
and made up of interconnecting 
ladders and platforms, and a 
few million beasties for good 
measure. These float around 
and crawl about, and most can 
be blasted with your gun, while 
almost all can be killed if you 
are prepared for a head-on col- 
lision. This doesn't do much for 
your strength that's counting 
down from 999 at the foot of the 
screen, however. 

Other objects can be picked 
up on your travels, such as 
bombs, bridges, sceptres and 
exits, and pressing the space 
bar puts any of your objects to 
use - you don't have to specify 




get down beneath the surface in 
the first place?), then to Speg- 
bott's castle and the rescue of 
Amelia. Hopefully she'll display 
her gratitude, as being in the 
clutches of Spegbott the Terri- 
ble can hardly be the pinnacle 
of a young girl's dreams. 

To earn her gratitude, 
though, you have to trek your 
way through a kind of shooting 
platforms and ladders game 
that's entertaining enough 
without ever really becoming 
exciting. The sound effects are 
disappointing, and though 
there's a lot of detailed 
graphics and amusing-looking 
creatures around, the whole 
game plays rather slowly and 
doesn't really provide any 
incentive to get up to the more 
advanced levels. 



which one, the program knows 
which is usable in which situa- 
tion. 

If you find the likes of 
Uridium and Sanxion too fast 
for you, and prefer a more 
sedate pace, then this might 
appeal, but as for me I was con- 
tent after a while to wish 
Amelia and Spegbott a happy 
future together. 

Mike Gerrard 



Star Raiders II 
Commodore 64 
Publisher: Clectric Dreams 

As computer technology 
advances, as 16-bit machines 
become the norm, as program- 
mers squeeze every last bit (so 
to speak) from each new 
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machine, as we advance 
through blitter chips and as-yet 
undreamed-of wonders, what 
are all we computer buffs really 
looking for in the ultimate 
machine? That's right, the 
chance to zap those aliens even 
faster. Never mind the bench- 
marks, how does the latest 
game affect your blood pres- 
sure? 

Not having seen the original 
Star Raiders (sackcloth and 
ashes, I know), I can't say how 
this follow-on compares, but I 
can say it had me on the edge of 
my seat as I tried to defend the 
Atarian Federation, which I 
thought was safe enough in the 
hands of Jack Tramiel, but it 
seems he needs a little help 
now and then. 

The danger to the Federation 
comes from the fact that the 
evil Zylon Master, a certain 
Chut, is keen to destroy the 
place for reasons best known to 
himself. You must step into the 
pilot seat of the meanest fighter 
ship in the galaxy, the Liberty 
Star, and blast the Zylons out of 
the heavens. 

Well thought out instructions 
introduce you to the several 
screens you'll be moving 
between, the main one being 
the zap-'em screen where the 
Zylon Fighters and Destroyers 
appear in their various fleets. 
Pressing the space bar takes 
you to a map of the galaxy, 
where an icon in the form of a 
handy hand can be moved about 
and transport you instantly to 
any place via space warp 
technology. You'll need to warp 
to Space Stations when your 
fuel supplies get low. so don't 
neglect that when the warnings 
print out at the top of the 
screen. 



On the zap-'em screens it's a 
matter of getting the ships in 
your sights and eliminating 
them. Fighters aren't too bad, 
but those Destroyers are mean 
mother-ships and it's the devil's 
own job to get them into your 
sights. Even then you may need 
a few blasts to see them off. 
Blast all the ships out of one 
section of the star system 
you're defending, then press 
the space bar to check out the 
situation elsewhere by moving 
the hand icon around. It is best 
to protect the planets closest to 
the Zylon's own star system 
first, Procyon, and there are 
numerous other tactics you'll 
discover from the notes or as 
you play - usually at consider- 
able cost to the Liberty Star. 

As one who appreciates the 
intellectual challenge of an 
adventure game, I have to say 
that this raucous shoot-out has 
no redeeming features what- 
soever in that respect, it's just a 
colourful, speedy blast. If 
you're the type who thinks Elite 
would be great if it wasn't for 
the boring trading bits, this is 
definitely for you. 

Mike Gerrard 



Wibstars 
Spectrum 48K 
Publisher: A'n'F Software 

"Hey, now here's a wacky, zany 
idea for a game, John . . . run- 
ning a software distribution 
company!" 

"It's new, Brian, it's different. 
I like it . . . but strategy games 
don't make money, do they?" 

"No problem, John, we'll 
make it an arcade game . . . 
we'll make it several arcade 
games in one! Remember A 
View to a Kill?" 

"Who could forget it?" 

"Yeah, well what I mean is, 
like that only good. We'll pinch 
the idea . . . er, I mean we'll bor- 
row the concept but produce a 
totally original and utterly bril- 
liant game of our own." 

"What about a title, Brian? 
It's got to have a good title." 

"Yeah, catchy, but sort-of 
really explaining what the 
game's all about . . . How about 



Rip-off the Punters?" 
"What???" 

"Just a joke, John, just a 
joke. Think of some software 
distribution companies, I mean 
people the kids in the street will 
have heard of." 

"Let's see, there's . . . there's 
. . . well there's Websters." 

"Brilliant! We'll call it 
Wibstars. Geddit?" 

"Well, maybe . . . it'll do for 
now, anyway. The thing is, how 
do you see the game?" 

"Start in the warehouse, 
John. Obviously you've got to 
load your lorry up with product 
before you get it out on the 
street. 1 know, down the left- 
hand side of the screen we'll 
have a tape, a disk and a com- 
puter, and you control a little 
man in one of those dumper 
trucks, what do you call them 

"Fork-lift?" 

"Pardon? Oh, right, I'm with 
you. Anyway, joystick or 
keyboard, right, the reviewers 
like that kind of thing. You can 
redefine the keyboard as well, 
they love that. So you move your 
truck up against each of these 
graphics." 

"Hang on, Brian, what's that 
new word people keep using, 
not graphics these days . . ." 

"Icon, John? Well, not really 
icons, just drawings of casset- 
tes and disks, and you give the 
player £200 and he chooses 
what to buy with it." 

"I thought you said no 
strategy." 

"Oh, just a bit . . . appeal to 
the intellectuals." 



mMkm it 



"Scrolling?" 

"Yes, it's these new under- 
pants ... oh, scrolling screens, 
yes, love it, drive the lorry up 
the screen . . . hazards, though, 
got to have hazards. Got it! 
There's another lorry in front 
and it's spilling things out of the 
back . . . and it's (you'll love 
this) it's another software dis- 
tribution lorry! You can pick up 
even more disks and tapes and 
stuff if you run over them in 
your lorry, but you've got to 
avoid the nails that are also 
coming out with them." 

"Will it be harder, though?" 

"Of course, John. I know, 
we'll make the things you want 
and the things you've got to 
avoid come out of the lorry at 
the same time! Might lead to 
attribute problems, but it could 
make it really difficult, John." 

"Room for another game, 
though, Brian?" 

"Oh yes, John, got to have 
three sections, they all have 
three sections. The third one I 
see ... I see ... I see platforms 
and ladders, John. I see moving 
conveyor belts ... I see lifts ..." 

"I see writs from the Manic 
Miner people." 

"Oh no, we'll just have the 
one screen and it'll be so duff 
they'd be ashamed to say it 
resembled any of theirs." 

"Just the one screen, Brian?" 

"Be running out of memory 
by this time, John. But I think 
we should go ahead with this 
one. And I've got just the prog- 
rammer, he turned up on the 
doorstep last week. He's bril- 
liant, only twelve years old and 
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"Not too much, though." 

"No, right, anyway, when the 
truck's loaded up we switch to 
another game." 

"You mean that's it for the 
first part?" 

"Oh yeah, but it'll get harder, 
John, it'll get harder. The next 
section 1 see ... I see a lorry 
moving along the street." 



he knows Basic and every- 
thing." 

"Let's get moving then. I can 
see the reviews already . . ." 

"Yeah, absolute crap, they'll 
say." 

"What??" 

"Just joking, John, just jok- 
ing." 

Mike Gerrard ► 
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BLANK DISKS AT LOWEST PRICES 

All disks made by a top manufacturer to highest standards, all certified 1 00% error free. 2 FOR 1 REPLACEMENT 
on any faulty disk other than by mis-use. 5'/<" have reinforced or FULL style super hub rings. Trackers can be 
supplied B side notched. Mimics are manufactured for double sided use on single sided drives. All come with write 
protects, labels, and sleeves. 

SPECIAL OFFER - FREE DISK NOTCHER WORTH E4.75 WITH EVERY 100 5'/<" DISKS ORDERED 



UNBRANDED 10 25 50 100 10 CASED 

SS48tpi £6.75 £12.95 £24.95 £44.95 £7.75 

DS48tpi £7.25 £13.95 £26.45 £47.45 £8.25 

SS96tpi £7.25 £13.95 £26.45 £47.45 £8.25 

DS96tpi £7.55 £14.95 £27.95 £49.95 £8.55 

TRACKER SS 48tpi £6.95 £13.95 £26.95 £46.95 £7.95 

TRACKER DS 48tpi £7.45 £14.95 £28.95 £49.95 £8.95 

TRACKER SS 96tpi £7.45 £14.95 £28.95 £49.95 £8.95 

TRACKER DS96tpi £7.95 £15.95 £29.95 £51.95 £8.95 

MIMICFDS96tpi £9.45 £22.95 £43.00 £78.00 £10.95 
DYSAN DS 48tpi box of 10 £14.95 

COLOURED DISKS supplied in splits of 5 per colour (10's can be supplied 2 of each), ie 25 can be 5 green, 5 red 
and 15 beige. Other colours are blue and grey. 

UNBRANDED COLOURED 10 25 50 100 1 0 CASED 

SS48tpi £8.95 £19.95 £37.95 £71.95 £9.95 

DS48tpi £9.95 £21.95 £40.95 £75.95 £10.95 

SS96tpi £9.95 £21.95 £40.95 £75.95 £10.95 

0S96tpi £10.95 £23.95 £43.95 £81.95 £11.95 

LOCKING DISK BOXES - HOLD 50 £9.45 - WITH 25 TRACKERS £24.95 
HOLD100E11.95 - WITH 50 TRACKERS £43.95 
DISK NOTCHER - £4.75 

VERBATIM VEREX 8" SS/SD - Box of 10 ONLY £14.95 

BATTERY POWERED KEYBOARD VACUUM £9.95 

ST/IBM TO CENTRONICS PRINTER LEAD £10.95 

ST/IBM TO RS232 MODEM LEAD £10.95 

ATARI HARDWARE 

520 STM (1/2 meg ram) £249.95* 

520 STFM (1/2 meg ram + 1/2 meg drive & mouse) £379.95* 

520 STFM+ (1 meg ram + 1/2 meg drive & mouse) £479.95* 

1040 STF (1 meg ram + 1 meg drive & mouse) £559.95* 

520 STFM & SM 125 HI RES MONO MONITOR £479.95* 

1 040 STF & SM 1 25 HI RES MONO MONITOR £659.95* 

(One year warranty on all hardware) 



* Only we give you 5 disk pack of Public Domain software including CPM emulator, 5 blank disks and Dust covers 
for hardware all free!!! 

BLANK 3W DISKS 
1351.pl 10 25 50 10 Cased 

SS/DD £13.95 £31.95 £59.95 £14.95 LOCKINGDISKBOXfor90£14.95 

DS/DD £16.95 £36.95 £72.95 £17.95 LOCKINGDISKBOXfor40£10.95 

No extras, all our prices are fully inclusive. Many ATARI 8 & 1 6 BIT programs - just write for more info. Cheques 
etc. payable to STORT SOFT. (International orders add 10% and remit in Pounds Sterling by Bank draft or Intl. 
Giro.). Send to: 

STORT SOFT 

18, CROWN CLOSE, SHEERING, BISHOPS STORTFORD, HERTS CM22 7NX 
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SUPERTEC COMPUTER OFFERS 




n 




& 



PC 1512 SM 
PCW 8526 
PC 1512 DM 
PCW 8512 
PC 1512 SC 
N PC 1512 DC 



£516.35 
£458.85 
£642.85 
£573.85 
£711.85 
£838.35 



Wordstar 1512 
Supercalc 3 



PC 1512 SOFTWARE 

Sidekick 



£69.95 I Sidekick £29.95 
£69.95 | Various Games (Eg. Pitstop II £19.95 



PRINTERS. . .PRINTERS. . .PRINTERS 



Including: EPSON • BROTHER • MANNESM ANN TALLY 

STOP PRESS! 

Call for details of NEW Mannesmann MT910 
LASER PRINTER 



PERSONAL SHOPPERS WELCOME 
MON — FRI 

9 a.m. — 5 p.m. 



BULLETIN BOARD 

0268 293639 (24 HOURS) 
300 BAUD 



ATARI 



MANY ST SYSTEMS 
AVAILABLE FROM 
STOCK - CALL FOR DETAILS 



ST GAMES 



E.G.STAR GLIDER 
DEEP SPACE - ARENA 
SUNDOG- THE PAWN 
HACKER -SILENT SERVICE 
FLIGHT SIMULATOR II 
PLUS MANY MORE 



ST SOFTWARE 



Including: 
KUMA-HABA- ATARI -PHILON 
CASHLINK- SOFTWARE PUNCH 
CHIPSOFT (ST ACCOUNTS) 
BATTERIES INCLUDED 
Call for details and prices 



CUMANA D/D DRIVES FOR ST 



CSA 354 (Single) £1 59.00 CSA 358 (Twin) £269.00 



DISKS 


MODEMS by Miracle Technology 


5 Vi " SS/DD (Pack of 10) £7.50 

3V2" ds/dd £2.50 ea. 
3 1 /2"sd/dd £1.95ea. 


WS2000 £125.00 

WS4000 

Auto-dial/Auto-answer £1 95.00 



SUPERTEC LTD. cornwallis house, Howards chase, basildon, essex ssi4 3bb Tei (0268) 282308 



YOUR COMPUTER, MAY 1987 
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Spell-Master 

BBC B. B+. Master 128, Mas- 
ler Compact 
£59.00 (ROM) 

Publisher: Computer Con- 
cepts 

Beeb users swear by their word 
processors but usually swear3 
at their spelling checkers. Until 
now, the only half-way decent 
program was ViewSpell, which 
works only with View and takes 
forever to check your text. 

Now Computer Concepts has 
produced a totally chip-based 
spelling checker which is 
genuinely useful, and which can 
be used with View, Wordwise 
and InterVVord. 

The software comes on a 
128K ROM - well, actually it 
comes on two ROMs mounted 
on a carrier board, which can 
make fitting difficult, especially 
on a Master. Computer Con- 
cepts is promising to put it on a 
single chip soon. 

The makers claim that there 
are 50,000 words in the dictio- 
nary and because it's all on chip 
that it checks at 10.000 words a 
minute. I found no reason to 
doubt those figures. 

The program can be used in 
three ways. You can check the 
whole text while you are in the 
word processor. The program 
shows any word it doesn't like 
together with the lines above 
and below, so you see it in con- 
text. You can ignore the word, 
add it to the user dictionary or 
correct it. If you decide to cor- 
rect, the program finds the 
nearest match it can with 
something in its dictionary, but 
you are free to browse. Once 
you have found the word you 
want, simply hitting Return 
swaps it with the faulty one. 

Alternatively you can check 
as you go. When you finish typ- 
ing a word and hit the space bar 
the software gives out a beep if 
it's a word it doesn't know. You 
can ignore the beep or you can 
ask it to help by providing alter- 
native spellings. 

The third method is to use 
Spell-Master's built-in text 
editor to load in a file and check 
in a similar way to the first 
method. This is all a bit awk- 



ward - you might as well use 
your normal word processor. 
But the editor does have other 
uses. 

Creating a user dictionary is 
very simple but has one 
unusual requirement. You must 
have sideways RAM fitted in 
your machine. This is no prob- 
lem for Master 128 and Com- 
pact owners, as it comes with 
the machine, but model B own- 
ers will have to supply their 
own. 

The software uses the SRAM 
as a data store. To create the 
dictionary you type the words 
into the editor which has menu 
options for setting up the dic- 
tionary. The software comes 
with a star command for saving 
and loading the dictionary. 
Adding words can be done from 
the correction menu or by 
downloading the data into the 
editor and typing the words in. 

The advantage with this 
approach is speed. Checking is 
practically instantaneous as 
there is no disk access. The 
main disadvantage is that you 
have to remember to save the 
dictionary each time you 
update it. 

There are a few other fea- 
tures worth mentioning. The 
crossword command allows 
you to type in a word, replacing 
any letters you don't know with 
hashes. It will then give all the 
matches it can find from its dic- 
tionary. There is another simi- 
lar command for anagrams. 

Worthing J. Phillips 



Mini Office 11 
Commodore 64/128 
£16.95 cassette, £19.95 disk 
Publisher: Database 
Software 

Mini Office II is an integrated 
suite of business programs 
which, the cover says reassur- 
ingly, turns your computer into 
a versatile business machine. 
Load this disk and your very 
own Commodore 64/128 will 
instantly help you write letters, 
prepare reports, compile mail- 
ing lists and carry out compli- 
cated calculations (yes. even 
complicated ones). The reason- 



DATABASE SOFTWARE 



Mini TT 

Office II 




Commodore: 
64/128 



Mini Office II 



Uord Processor 

Database 

Spreadsheet 

Graphics 

Communications 

Label Printer 

Exit Mini Office II 



, then HE TURN 



<c> Database Software 1987 



ably user-friendly, manual 
explains everything the prog- 
ram can do in well-signposted 
sections, designed to assist 
those of us who break into a 
cold sweat when faced with 
anything that resembles a 
menu full of incomprehensible 
commands. 

The word processor prom- 
ises to "transform a dull, error- 
ridden piece of prose into an 
attractive, concise expressive 
document ". I was disappointed 
to find that it could not eradi- 
cate cliches and perfect my 
style while 1 went out for lunch. 
Although useful, the editing 
features are restricted to the 
usual block moves and dele- 
tions, automatic search-and- 
replace and the like. Miracul- 
ous it isn't. All the necessary 
commands are listed and 
explained in a useful summary 
at the back of the manual, as 
are the spreadsheet com- 
mands. 

Also included are a database, 
graphics (essentially bar, pie 
and line charts). The graphic 
display options are rep- 
resented by icons to help you 
make an informed choice about 
the final presentation. Informa- 
tion can be entered directly or 
retrieved from the spreadsheet. 
In the same way database infor- 



mation can be included in text, 
for example if you have to write 
grovelling letters to more than 
one bank manager. This is all 
pretty standard of course but 
it's pleasant to have it 
explained so simply and means 
that frightened beginners will 
be able to make full use of Mini 
Office U s multitude of skills. 

You might feel that a manual 
which describes a database as 
a filing cabinet was being 
slightly patronising. This slight 
grumble is more than ade- 
quately fielded by the clarity of 
the instructions which lead you 
through creating and structur- 
ing files. 

Finally a communications 
section will link you to Micro- 
Link and Telecom Gold, if you 
have a modem. Other systems 
can be reached if your compe- 
tence extends to entering their 
characteristics. "The exciting 
world of online living" is opened 
up by a few simple no-fuss key- 
strokes. 

This simple and well pre- 
sented package is going to help 
a lot of people perform all the 
tasks they need without the 
grief inherent in more complex 
and sophisticated programs 
not intended for the beginner. 

Carol Atack 
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GOEL 

COMPUTER SERVICES 

45 Boston Road, London W7 3SH 
01 579 6133 



COMMODORE 64 

Title 



R.R.P. OUR PRICE 



Skyrunner £9.95 

Top Gun £8.95 £6.60 

Antiriad £8.99 

Uchi Mata £8.95 

Fist II £9.95 

Biggies £9.95 

Ace of Aces £9.95 

Kettle £8.95 

Lightforce £8.95 

World Games £9.95 

AlleyKat £8.95 

Graphic Adventure Creator £22.95 

Space Harrier £9.95 

Gauntlet £9.95 

Cobra £8.95 

Tomahawk £9.95 

Blood and Guts £9.95 

Leaderboard Golf £9.95 

Infiltrator £9.95 

They Sold a Million III £9.95 

Five Star Games £9.95 

Computer Hits III £9.95 

Breakthru £9.99 

Howard the Duck £9.99 

Labrynth £9.99 

Marble Madness £9.95 

Arcticfox £9.95 

Graphic Adventure Creator £22.95 

Silent Service £9.95 

Top Gun £8.95 

Jailbreak £8.95 

Space Harrier £8.95 

Elite £14.95 

They Sold a Million III £9.95 

Five Star Games £9.95 

Scooby Doo £8.95 

Computer Hits III £9.95 

Elite Hit Pack £9.95 

Rogue Trooper £9.95 

Ikari Warriors £8.95 

Trivial Pursuit £14.95 

Tempest £9.99 

Legend of Kage £8.95 

Gauntlet £9.95 

3" Discs £5.00 



£7.25 

£6.60 
£6.60 
£7.25 
£6.60 
£7.25 
£6.60 
£6.60 
£7.25 
£6.60 
£18.00 
£7.25 
£7.25 
£6.60 
£7.25 
£7.25 
£7.25 
£7.25 
£7.25 
£7.25 
£7.25 
£7.25 
£7.25 
£7.25 
£7.25 
£7.25 



R.R.P. OURPRICE 



£18.00 
£7.25 
£6.60 
£6.60 
£6.60 

£11.75 
£7.25 
£7.25 
£6.60 
£7.25 
£7.25 
£7.25 
£6.60 

£11.75 
£7.25 
£6.60 
£7.25 
£4.00 



Fuji 5'A" discs colour DS/DD £19.50 box of 1 0 

Printer ribbons: re-inking £2.00 black, £3.50 red, blue green, 
purple yellow. 



This is just a small selection from our stock. Just write the titles 
required with a second choice and enclose cheque/P.O. (add 
75p for overseas orders per tape) or send 40p for list, refund- 
able on first order. 



BRANDED DISKS (BOX of 10) 

3" MAXELL CF2 £27.50 
3.5" SONY MF2-2DD 1 35tpi £28.95 
5.25" MAXELL MD2-D 48tpi DSDD £1 5.00 
5.25" MAXELL MD2-DD 96tpi DSQD £1 9.95 
5.25" MAXELL MD2-HD (IBM AT) £27.50 

C.W.O. PRICES INCLUDE CARRIAGE S V.A.T, (CO D. ON REQUEST) 

★ QUANTITY DISCOUNTS* 

e.g. 10 Boxes SONY MF2-2DD E21.95/B0X 

JOHN HOLMES 

COMPUTERS 

FULBECK, GRANTHAM, LINCS. NG32 3LD. 



TEL: (0400) 72818 

OFFICIAL GOVERNMENT & EDUCATIONAL ORDERS WELCOME 



COMMODORE 64 
AMSTRAD CPC 

COMPUTER GAMES - 
TRY BEFORE YOU BUY 

Review the latest games at home 

One week's review 

* Latest titles 

* Lowest rates 

* Fast postal service 

* Free membership 

Special discount prices less review 
charge to members who decide to buy 

Contact: 

MICROGAME 

12 Bagots Oak, Stafford, 
Staffs ST1 7 9RS 
or 'Dhone Stafford 21 1 150 ANYTIME! 



SPECIALS 

AMSTRAD PCW8256/8S12 

Hardware 

RS232/Centromcs £56.95 

CF2 Disks each £3.90 

CF2 Disks Box oflO £36.25 

Dust Cover Set £2.98 

Printer Ribbons 2 for £10.85 

Software 

ADVICE ON SELECTION AND SET UP OF SOFTWARE 
IS AVAILABLE 

dBase II £99.95 

DELTA £91.00 

Cambase 2 £40.44 

Cracker 2 £42.88 

Newword 2 and Word+ £60.38 

Prospell £24.29 

SINCLAIR QL 

Microdrive cartridges now in stock: 
6 for £10 12 for £18 

Sandy Mouse £85.00 

Dust Cover £3.15 

Super Q Board 512K (with toolkit 2) £239 

512K Expanderam £115.00 

10 3Vzin. DS/DD disks £25.00 

SEE PRESTEL FOR LATEST C 258880081) 
Prices include VAT & POSTAGE 
THESE ARE JUST A SELECTION - 
PHONE FOR FURTHER DETAILS 
Subject to availability 

PERIPHERY 

111GAWSBOROVGBAVE., 
OLDHAM OL8 1AJ. TEL: 061 626 SS02 



FIRST AID 
FOR 
, TECHNOLOGY 



Computer repairs 

Fixed Super Low Prices! 

Inclusive of parts, labour and VAT ' 

1 week tumround 
Free collection/delivery available for local area 

★INTRODUCTORY OFFERS ★ 



Spectrums 


£14 inc. + 


Free Game 


C64 


£22 inc. + 


Free Game 


C16 


£18 inc. 




VIC20, C+4 


£22 inc. 




BBC 


£32 inc. 




ELECTRON 


£19 inc. 




AMSTRAD 464 


£32 inc. + 


Free Game 


C & N CASSETTE UNITS 


£19 inc. 




C64 P.S.U. FOR SALE 


£20 inc. 





Please enclose payment with item - 

3 month warranty on repair 
Please enclose advert with repair. 

W.T.S. ELECTRONICS 

5-9 Portland Road, Luton, 
Beds LU4 8AT. 
Tel: 0582 458375. Telex: 265871 



SAVE 



BEST PRICES IN UK? 
WHY PAY MORE! 



BBC 

MASTER 128K £390 + VAT 

MASTER COMPACT (TV System) £384 + VAT 

MASTER COMPACT (Mono system) £454 + VAT 

MASTEH COMPACT (Colour system) £584 + VAT 

Plus EXTRA £ 10 Voucher off our already discounted primer prices 

MicroP MP165 (Dot matrix printer) £195 + VAT 

STAR POWERTYPE (Daisywheel primer) £195 + VAT 

Philips TV1114 (TV-Monitor) £170 + VAT 

ATPL Sideways Rom Boards £36 + VAT 

MINIMUM 10% off all printers [Canon, Citizen. Epson, Mannesmann, Micro-Peripherals, 
Seikosha, Shinwa. Star) Plus AKHTER/CUMANA/PACE Disc drives at discount 

AMSTRAD 

CPC 6128 £325 + VAT 

PCW 8256 £379 + VAT 

PCW 8512 £475 + VAT 

PC range 

PC 1512 SD-MM £389 + VAT 

PC1512DO-MM £489 + VAT 

PC 1512 HD10-MM £689 + VAT 

PC 1512HD20-MM £789 + VAT 

ADO £150 for COLOUR Monitor 
All SAGE/CAXT0N software tor8256/S512at 15% OFF 
SAGE/GEM/SVPERCALC/WORDSTARIorPC1512allW%OFF 

COMMODORE 

Compendium Ask for our discount prices 

Connoisseur's Pack £208 + VAT 



WILLOW SOFTWARE (YC2) 
Prices include THE WILLOWS, WRINGTON LANE 

p&p CONGRESBURY, BRISTOL BS1 9 5BO 
ADD 15% VAT Tel: (0934) 834056 

Many others available all at discount - ask for a quote 



SPECTRUM 
REPAIRS 

From £3-£19 incl. all parts, 
labour and 3 month 
Guarantee. 

From Bristol's Sinclair 
Specialists 

MICRO FARE 

296 Gloucester Road, 
Horfield, Bristol 
Tel: 0272 46575 





P. ELECTRONICS 



Amstrad 61 28 Green £299.00 Colour £399.00 

Amstrad8256....: £458.00 

CPA 80 Printer (inc. cable) £199.00 

Full Cumana range From £89.00 

ACORN 1770DFS £4*95 

G3 WHO RTTY PROGRAM (TAPE) £>J50 

-G3 WHO RTTY PROGRAM (EPR0M VERSION) £20.00 

Circuit board for RTTY decoder Mk. 3 (inc. instructions) £7.00 

CANNON Dot Matrix 160cps NLQ £299.00 

Joysticks (pair) self centering + analogue From £1755 

Printer Cable (Centronics) £12.90 

Speech Synthesis £55.00 

Disc Doctor £33.00 

W0RDWISE Word Processor £39.00 

Cumana CD800S 40/80 psu £250.00 

FULL REPAIR SERVICE AVAILABLE 

WHe selection of software, books, leads, plugs, etc. 

SAB tor full list. All available Mall Order 
All prices apply while stocks last - carriage extra 

48 Linby Road, Hucknall, Notts. 

NQ15 7TS 

Tel: 0602 640377 

All prices include VAT 
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PROGRAMMING 
TECHNICIAN 
WANTED 



DISCS 



Prices per 10 discs 

3" 

Amsoft/Panasonic 
Amsoft CF2 in Proto Box 

3Vi 

Maxell ssdd 
Maxell dsdd 
Verbatim ssdd 
Sony ssdd 

5 1 /4" 

Maxell ssdd 40t 
Maxell dsdd 40t 
Maxell dsqd 80t 
Maxell dshd 801 
Verbatim ssdd 40t 
Verbatim dsdd 40t 
Verbatim dsdd 40t 
Verbatim dsqd 80t 
Verbatim dshd 80t 
Unbranded ssdd 401 
Unbranded dsdd 40t 



MF1DD 
MF2DD. 
MF350 
D3440/B 



£26.95 
£31.95 

£22.43 
£32.63 
£19.98 
£19.99 



MD1D £13.66 PL 

MD2D £14.99 PL 

MD2DD £22.86 PL 

MD2HD £30.62 PL 

525 £12.80 BL 

250 d/life £12.65 BL 

550 £15.67 BL 

557 £19.99 BL 

180HD £32.92 BL 

QC1D £6.99 L 

QC2D £8.99 BL 

All prices include 15% VAT and Postage * Package 
(For guaranteed next day delivery please add 50p per 10 discs). 
Educational, government, and company orders welcome. 
Every disc is certified and warranted, has hub rings, sleeves, labels 
unless stated, 

Key to packing: PL - plastic lib. box and labels. I W54 

BL- box and labels. L hulk/loose. B box only. 



RUGBY MICRO SPARES 

30 Oxford St., Rugby CV21 3IMF. 
Telephone: 0788 71643 



SPECTRUM — AMSTRAD — COMMODORE 

i NOBLES COMPUTER i 
I REPAIRS f 

| * Repairs carried out by our own engineers on site. jj. 
X • All repairs carry a 4 MONTH GUARANTEE jH 
£c For estimates phone or send your computer to NOBLES, jj 

, Spectrum Plus t16.»5 Inc parts T 

post and pack I 

S Commodore 64/VIC 20 from £».95 plus g 

parts 2s 

</) bbC ,rom £18.95 plus 0 

Z pans O 

Also repair specialists lor Amstrad and MSX computers | 

o NO HIDDEN CHARGES o 

f *SPECIAL OFFER ? 

o 5 FREE GAMES WORTH £25 | 

9 with each Spectrum repair Trade/School and Club dis- jQ 
5 counts arranged. C< 

Q 'For Iree. no obligation estimates phone or send your Z 

I computer to NOBLES lor the lastest, cheapest repairs in | 
- ESSEX. S 

< NOBLES x 

< 14-17 Eastern Esplanade 

Southend-on-Sea j> 

x E »"« d 

S 63338/7/8/9 2 

7 days a week, 24-hour Answering Service 

SPECTRUM — AMSTRAD — COMMODORE 



Very Special Offer: 

DISKS at CRAZY PRICES 
1 0 3V2" DS/DD DISKS for £1 3.95 + p&p 

The Details: 

Yes the price is correct 
£13.95 + p&p for 10 DS/DD BRANDED Disks 

with a Lifetime Guarantee 

The bottom Line: 
10 DS/DD 3W Branded Disks for £13.95 + 55p p&p 
1 Plastic Storage Box for 1 0 Disks for £1 .80 + 55p p&p 

The Software Review: 

"If you take Word Processing seriously QL Turbo Quill is essen- 
tial. A genuinely useful program, the increase in handling speed 
is truly phenomenal. " Sinclair QL World, March '87. 

QL Turbo Quill: Up to 25% speed increase for the Quill Word 
Processor. Available for versions 2.0, 2.21 , 2.3, 2.35 of Quill. 
Suitable for an unexpanded machine. 
QL Turbo Quill+: Fully compatible with code-sharing 
TASKMASTER. Additional features include: Caps Lock indi- 
cating cursor. Faster Screen redrawing. Suitable for 
expanded memory machines only. 
TASKMASTER: New Version, a superb program. 
The Mail Program: Fully integrated mailing system for the QL. 
Written in Pro Pascal. Personalised Mail and Labels. Full 
reformatting! 



Bottom Line 2 On Disk On Mdv 

QL Turbo Quill £10.95 £9.95 

QL Turbo Quill + £12.95 £11.95 

TASKMASTER £24.00 £24.00 

The Mail Program £23.00 £22.00 

The Address: 

ATHENE CONSULTANTS 

33 Holly Grove, Fareham, Hants P016 7UP 
Telephone: (0329) 282083 



Postage & 
Packing 
55p 
55p 
£1.00 
75p 



Six months programming 
experience (minimum) using 
machine code on Spectrum, 
Commodore 64 and Amstrad. An 
interest in hacking into software 
protection and writing/developing 
new forms of protection. 

Contact Michael Hodges 
on 01-985 2391, 
Unit7D Kings Yard, 
Carpenters Road, 
London E15 2HD. 
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ASTROLOGY 
for beginners 
only £11.50 

A Starter Pack comprising a simple 
program to calculate a horoscope, 
an introductory booklet & 2 self- 
teaching programs (how to 
nterpret the horoscope). 

No previous 
knowledge required 

Spectrum, BBC/Electron, Oric, Dragon, 
Tandy/Genie, Commodore 64/PET, Atari, 
Sharp, AimtradlSchneider, Colour Genie, 
MSX, IBM, Apricot, ate. 

many more programs for 
experienced astrologers 

also other micros 

Cash with order (add 50p 
outside UK) or large sae for free 
catalogue to: - 

ASTR01CAIC IDspt YC) 
67 Putcroft Road, 
fempstewf. Harts HP3 SIR 
Teh 0442 61809 537 
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YOUR 
COMPUTER 

CLASSIFIED 

CONTACT PAUL WILLIAMS 
COPY JUNE ISSUE,26th April 

DATES JULY ISSUE, 25th May 

OR Post to YOUR COMPUTER CLASSIFIED DEPT, 

GREENCOAT HOUSE, FRANCIS STREET, 
LONDON SW1P 1DG 



EDUCATION 



Phone 010-353-61-27994 



Amstrad, BBC, Commodore 
Amstrad PCW cassettes & discs 
Magic Maths (Age 4-8) 
Maths Mania (Age 8-12) 
Better Maths (Age 12-16) 
Spelling (Age 8-Adult) 
'Physics 1 (Age 12-16) CSE/O Level 
'Biology 1 (Age 12-16) CSE/O Level 
'Chemistry 1 (Age 12-16) CSE/O Level 
Wether/Climate (Age 12-17) 



CASSETTES £9.95 
STI DISCS £11.95 
AMSTRAD DISCS £14.95 
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MAIL 



SOFTWARE LTD. 



IMMEDIATE DELIVERY SEND CHEQUE/PO/VISA 
TO School Software Ltd, Meadowvale Estate, 

m, Limerick, Ireland 
Tel (UK) 010/353/61/27994. 
IRI 061/27994 

AVAILABLE WORLDWIDE 
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SINCLAIR SERVICE CENTRE 



Fast repair service for Spectrum: ZX81 
interface 1 : microdrive. All units repaired to 
original standard by our H.N.C. qualified 
staff average repair cost £1 5.00. But for free 
estimate send £1 .95 return postage with a 
brief description of your fault: turnround 
approx 24 hours: established international 
service: our work is fully guaranteed. Per- 
sonal callers welcomed. 

QUANTUM 33 City Arcade, 
Coventry CV1 3HXTel: (0203) 24632 



Compatible AMSTRAD 
ribbons in non-standard 
colours. Also for most 
printers. 
Details from 

Pearldeck Trading Ltd 

FREEPOST, Billingford, 
DISS, Norfolk IP21 4BR 



SPECTRUM PRINTER 
UTILITIES 



For all Epson-compatible printers: 

• Typeliner - £10.50 - Must be seen to 
be believed. User-definable character 
sets. For NLQ dot-matrix only. 

• Word-Master - £9.50 - Our top 
quality word-processor. Packed with 
features. 

• Headliner- POA- Produce signs, let- 
terheads - superlarge NLQ print! 
Available soon. 

Please write for full details on all products 
+ Programmers! +We are looking for 
quality utilities and strategy/simulations. 
Contact us now! 



CARDEX COMPUTING 

11 Marsh Street, Barrow-in-Furness. 
Cumbria LA14 2AE 



BLANK CASSETTES 



WITH LIBRARY CASES 

C10 C15 C20 C30 
20 7.50 7.70 7.90 8.70 
50 16.00 16.20 16.90 18.50 
100 29.00 30.00 31.00 35.00 
Superior Tapes. Don't Settle for less! 



DISKS 



Spectrum Repairs 

£14.90 inclusive of labour, parts 
+ p&p. Fast reliable service by 
qualified engineers. Average repair 
24 hrs. 3 mths guarantee. For help 
or advice ring: 

HS Computer Services 
2 The Orchard, Walton 
Preston, Lanes. PR4 1BE 
Tel: 0772 632686 327 



10 5'ADS/DD £6.50 

10 3V4SS/DD £16 

10 3 Artisoft CF2 £26 

Prices include plastic cases 

MTX 512 COMPUTER £75.00 

DMX 80 PRINTER £150.00 

RS232 £35.00 

PASCAL ROM £35.00 

SPECULATOR ROM £35.00 

<A mb. DISK DRIVE & INTERFACE £160 
1 mb. DISK DRIVE & INTERFACE £160 
All the above prices are fully inclusive. We stock 
the entire Memotech Range. Orders/Enquiries to: 

UK HOME COMPUTERS 

82 CHURCHWARD AVENUE, 
SWINDON, WILTS. SN21NH 

24-hr Phone Service 0793 695034 



fast Sery/ce 
I 100s of Titles 



AMSTRAD SOFTWARE HIRE 

* Low Hates 
* ff*t Members/lip 

Oar mtiaktrs say we an Hm MIST 
Details from: 
K & M COMPUTERS 
40 Fairstead, Birch Green, Skelmersdale, 
Lanes WN8 6RD 



RE-USE YOUR OLD PRINTER RIBBONS! 



We will re-ink you old fabric ribbon cassette far more cheaply 
than the price of a new one. Send your dry fabric ribbon (stating 
printer make & model} with £2 and we'll re-ink it & quote for 
future re-inkings. 

ALADDINK, (Dept YC), 
4 Hurkur Crescent, Eyemouth, 
Berwickshire TD14 5AP. 
Tel: 08907 50965 



MAKE YOUR HOBBY PAY! Earn money 
from your microcomputer. Send stamp for 
free details of comprehensive manual to Mr 
Leonard S. Hawkins, The Chaplains Lodge, 
Tyntesfield, Wraxall, Bristol BS19 1NT. 



JUST RELEASED for the C64. S-Forth Forth 
language on disk £24.90. S-Lisp Lisp 
language on cartridge £44.90. Anand 
Shraddhan, 45 Swift Close, Letchworth, 
Herts SG6 4LL. 



TAPE UTILITY 9 



This program gives a tape back-up of most SPECTRUM software ! Even converts most jerky loaders to normal 
for reliable loading. Manages very long programs (even 51K!), fast loaders, etc. etc. State type of Spectrum when 
ordering (48K, 128K etc). £6.98 on tape (£4.99 if updating). 



NEW TRANSFER PACK 3 - FOR SPECTRUM TAPE TO DRIVE 



A software system to convert many TAPE based programs to your DRIVE (no matter what type) + OTHER 
USEFUL UTILITIES. Most jerky programs are EASILY converted to drive. Pack has at least 7 programs! Opus/Beta 
owners add £1 for OPTIONAL extra program. State TYPE of Spectrum + name of DRIVE when ordering, (e.g. 
128K Spectrum and Microdrive). £11.99 on tape OR £12.99 on m/drive cartridge. (£6 if updating). 

INFORMATION SHEETS Approx 8 transfers of popular programs per sheet - needs TP3. SPECIAL OFFER (with 
SAE) - No's 1 -20 now £4.50, No's 21 -30 only £3.50. 

MICROTRANS 2b - for m/drive to m/drive back-up, easy ERASE, tape to drive (inc headerless) - does NOT convert 
programs. Includes MICROTAPE and RUN programs. ONLY £3 on TAPE. £4.50 on Cart. For any Spectrum. CODE 
COMPRESSOR - £3.50 

AMSTRAD - TAPESPEED 2 - for tape back-up. Only £6.99 (state whether 464 or 61 28) 

Overseas: add £1 Europe, £2 others each product. SAE for details. 

NO RISK! - ALL PROGRAMS CARRY OUR MONEY BACK GUARANTEE (not updates) 



LERM, DEPT YC, 11 BEACONSFIELD CLOSE, WHITLEY BAY. HE25 9UW. 
(Tel: 091-2533615) 
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HOUR 



COMPUTE" 
REPAIBCOTRE 



The onlyAMSTRAD SPECIALISTS I commo&m,' 
recommended by Amstrad L bb?°b^ atar, < 



NO HIGH 
FIXED 
PRICE 
REPAIR! 



SOFTWARE WORTH 



WITH EVERY 
SPECTRUM 
REPAIR 



We are the best^ forget the rest, look what we offer 



The established 
company with a proven reputation 

Over the years we have built up an enviable reputation 
in the CJK for computer repairs, which is second to 
none. This is based on many years experience in 
repairing Spectrum, Commodore, BBC and other 
leading makes - and we were the first AMSTRAD 
repair centre anywhere. This is why we have 
customers all over 
the world. 

T DELAY 



I No high fixed price - you only 
pay what the repair actually 
costs. 

I While-U-Wait Service - spare 
parts for all leading computers 
- available over the counter. 

I State of the art test equipment 
to provide comprehensive test 
report and locate faults. 

I Repairs to all leading makes of 
computer. 

I Amstrad specialist 

I Spectrum rubber keyboards 
repaired for only £8.95. 




BBC 

REPAIRS 

from 

£12 to £45. 



I Commodore 64's, Vic 20's, 
Atari, Commodore 16's and 
Plus 4's repaired. 

I Discounts for colleges, 
schools etc. 

I Every computer repaired by us 
is completely overhauled and 
tested before return. 

I All computers returned 
carriage paid and covered by 
insurance. 

I Three months guarantee 
included. 

I Free Software worth £33 with 
every Spectrum repair. 



DISCOUNT COMPONENTS 

e.g. Power Transformers 



ACT TODAY 
«s as easy as 

.ABC/ 



□ 



Simply send your computer 
I securely packed, together 
with s cheque or postal order for the 
maximum fee to the address below. 
Your computer will be repaired and 
returned to you within 24 hours 
together with the balance of the fee 
and your FREE £33 worth of 
software. 

I Or if you prefer a written 
quotation just send £2.50 to 
I cover post & packing. 



□ 



I Alternatively just quote your 
Access or Visa card number. 



Commodore £29.00 

+ £1.50 p.p.^ 

[ Spectrum J 
£9.95 

+ £1.50 p.pT 



Repairs 



IALIST COM! 



Deptl2, Unit 4, M.E.B. Works, Windsor Road, 
Enfield, Redditch,B97 6DJ. TebRedditch 65671. 



WE SET THE STANDARD BY WHICH EVERYONE ELSE IS JUDGED 
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YOUR COMPUTER, MAY 1987 



THOUGHTS & CROSSES 

(COMPUTERS) LTD. 

33 MARKET STREET, HECKMONDWIKE, WEST YORKS 



COMPUTERS 

Amstrad CPC464 with colour monitor 

+ £100 FREE software £299 

Amstrad CPC6128 with colour monitor + disk drive .... £399 
Amstrad PC1512CM DD (twin drive/cotour monitor) ... £838 

Amstrad PC1512 CM HD10 £1114 

Amstrad PC1512 CM HD20 £1229 

Amstrad PC1512 CM SD (single drive/colour monitor) £711 
Amstrad PC1512 MM DD (twin drive/mono monitor) ... £842 

Amstrad PC1512 MM HD10 £918 

Amstrad PC1512 MM HD20 £1033 

Amstrad PC 1 51 2 MM SD (single 320K drive/ 

mono monitor £518 

Amstrad PCW8256 £458 

Amstrad PCW8512 £573 

Atari 1 040STF including i Mbyte disk drive £580 

Atari 1 040 STF with monochome monitor £680 

Atari 520STFM £380 

Atan 520STM £249 

BBC Master 128 £499 

BBC Master Compact + Philips green screen monitor £539 
BBC Master Compact + Philips medium res 

colour monitor £668 

BBC Master Compact 1 TV modulator £458 

Sinclair OL £129 

Sinclair Spectrum Plus 2 ...... £149 

ZX Specirum Plus £69 

CENTRONICS PRINTERS 

Amstrad DMP3000 NLQ dot matnx £195 

Canon A-55 NLQ 156col dot matnx £425 

Canon PW1080A NLQ dot matrix £285 

Citizen 120-D NLO dot matrix £195 

Citizen MSP- 10E NLQ dot matnx £325 

Citizen MSP- 1 5 NLQ dot matrix £325 

Citizen MSP-15E NLQ dot matrix £395 

Citizen MSP-25E NLO dot matrix £526 

Citizen Premiere 35 daisywheel £649 

Epson GX80 NLQ dot matrix (or RS232/Atah XL etc) ... £290 

Epson LX86 NLQ dot matrix £285 

Juki6l00daisywheel £320 

Juki 6200 daisywheel £569 

Mannesman Tally MT85 NLQ dot matnx £345 

Panasonic KXP 1080 NLQ dot matrix E169 

QMS K8 Laser Printer (8 pages/mmute) £1840 

EXTERNAL CENTRONICS INTERFACES 

Centronics - RS232 converter £55 

Centronics Interlace for Acorn Electron £19.95 

Kempston Interlace E (ROM based) for Spectrum .... £39.95 

QL Centronics Interlace £20 

Ramprint Interface for ZX Spectrum/-'-/-- 2/128 £34.95 

AS232 — Centronics converter £55 

Tripler 20/64 for VIC20/64 £50 

PRINTER ACCESSORIES 

Citizen 1200 single sheet feeder £105 

Epson LX80/88 sheet feeder unit £65 

Epson LX80/86 tractor feed unit £25 

Juki 6 1 00'6200 sheet feeder unit £220 

Juki 6100/6200 tractor feed unit £169 



PRINTER RIBBONS 

Amstrad DMP 2000/3000 

Amstrad PCW8256/8512 

Brother EP44 

Brother HR5/CentromcsGLP 1/11 

Brother Ml 009/DM5 

Canon PW1080A/1156A 

CBM MPS801 

Citizen 120D/LSP10 

Citizen MSP- 1 0/20 (can use Epson FX80) 

Citizen MSP- 15/25 

Epson MX/FX/RX80/LG800 

Juki6100SS 

Juki 6100 MS 

Mannesman Tally MT80(+) 

Panasonic KX-PI091/1080/MTX DMX80 

Qume Mullistnke IV 

SeikoshaGPlOO 

Star Gemini 10 

StarNLIO/NXlO/Geminill 



£6.50 
£2.30 
. £2.99 
£3 80 



PVC COVERS 

Amstrad colour monitor 

Amstrad CPC464 keyboard 

Amstrad CPC6 128 keyboard 

Amstrad DMP2000/3000 

Amstrad Green Monitor 

Amstrad PC1512 coverset (mono/colour) .... 
Amstrad PCW8256/8512 complete system .. 

Atari 520ST/SM 1 24/SF354 

BBC A/B/B + 

BBC Master 128 

BBC Master Compact (Inc. monitor) 

Canon PW1080A/Kaga KP810 

C8M 16/ +4/20/64 

Citizen 120D 

Epson LX/GX 

Juki6l00 

Panasonic KXP1080 

Philips 7500 series 

Sinclair QL 

ZX Spectrum 128 

ZX Spectrum Plua 

ZX Spectrum Plus 2 

6.25 DISKETTES 

Thoughts S Crosses Universal D/SD/D40T . 
Thoughts & Crosses Universal D/S D/D 80T . 
Thoughts & Crosses Universal S/S D/D 4QT ,. 



£4.80 
. £3.99 
£3.99 
.. £4.80 
£4.80 

£10 

£10 

£10 

£3.99 
. £4.50 

£10 

.. £4,80 
. £3.50 
. £4.80 
. £4.80 
. £5.60 
.. £4.80 
. £4.30 
£3.99 
£3.99 
£2.99 
£3.99 



£9 



COMPACT DISKETTES 

Amsoft DF2 3" diskette £2.99 

Amsoft CF2 3" diskettes 10for£29 

Thoughts & Crosses Double Sided 3.5" diskettes 

10 for £22 

Thoughts & Crosses Single Sided 3.5" diskettes 

10 for £16 



MONITORS 

Microvitec 1431 AP standard res. RGB/CVBS/audio ... 

Mlcrovitec 1431 MS standard res for BBC 

Microvitec 1431 MZ standard res for Spectrum 

Microvitec 1451 AP medium res RG8/CVBS/audio ..... 

Microvitec 1451 DO medium res for Sinclair Ql 

Microvitec 1451 MS medium res for BBC 

Philips 7502 anti-glare green screen (20MHz) 

Philips 7513 anti-glare green screen for IBM 

Philips 7522 anti-glare amber screen (20MHz) 

Philips 7542 anti-glare white screen (20MHz) 

Philips CMS533 med res colour (RGB/composite col/ 
mono/audio) 



£235 
£220 
£249 
£345 
£275 



LEADS 

ACT Apncot/Sirius Centronics printer 

Amstrad 464 RGB'power extension 

Amstrad 464/664/61 28 Centronics printer .... 

Amstrad 6128/664 cassette 

Amstrad CPS8256 Centronics pnnter 

Amstrad expansion port extension 

Amstrad PC printer 

Atan ST - Philips CM8533 monitor 

Atari ST Centronics printer 

BBC Centronics 

Commodore Amiga Centronics 

Commodore Senal IEEE 

Emstein Centronics printer 

IBM Centronics printer 

QL joystick adaptor (to use Atan joysticks) 

QL to RS232 25 D' 

RS232 25 'D' to RS232 25 'D' (male/female) .. 

Spectrum 128 joystick adaptor , 

Spectrum 128 to RS232 (25 way "D") 



MODEMS 

Linnet V2 1/23 

WS4000 modem with autodial board ... 



£15 

.... £6.95 
£10 

... £2 40 

£15 

£10 

£15 

£15 

£15 

£10 

£15 

.... £5.95 

£10 

£15 

.... £4.95 

. £14.95 

£15 

.... £4.95 
,. £14.95 



PSION ORGANISER PRODUCTS 

16K RAM Datapak £19 

32K RAM Datapak £34 

64K RAM Datapak £79 

8K RAM Datapak £12 

Organiser II CM <8K RAM/32K ROM) £99 

Organiser II XP (16K RAM/32K ROM) 



ATARI ST PRODUCTS 

O.SMbyte upgrade kit lor Atan 520ST 

Atari SH204 20Mbyte hard disk unit 

Cumana CCA2000S twin 5 25/3.5 DS disk drive .... 

Cumana CDA358 dual 1 .OM disk drive 

Cumana CSA354 (l .OM) disk drive 

Logikhron clock module 

SF314diskdnve(1.0M) 

SF35d disk drive (0.5M) 

SMI 25 monochrome monitor 

AMSTRAD PC PRODUCTS 

128K RAM upgrade 

20 Megabyte hard disk - controller card 

FD-3 second disk drive 

Hard disk backup unit (including cartridge 

SPECTRUM PRODUCTS 



£139 



£110 

£620 

£339.95 

£269 

£159 

£45 

£190 

£140 

£100 



£30 

£399 

£169.95 
£530 



4 Microdrive cartridges 




£7.50 


56 way extension :o expansion port 


£10 


AMX mouse 




£65 


Cheetah Sound Sampler 




£49 


DK Tronics 3 channel sound .. 




£28 


Extender & reset button 




£4.50 


Megasound (puts sound thro' TV set) 


£9.95 


Micod'ive extension lead 




£8 


Microsiot (2 way adaptor for expansion port) 


£8.95 


Midi interface 




... £49.95 


Mouse & OCP Art Studio 




£69 


N'uhrface i (tape to tape/disk/wafa/cart) 


£39 


Multiface 128 




£44.95 


Music Machine (RAM Electronics) 


£49 


Saga Elite 2 keyboard 




£69 


Saga Elite 3 keyboard 




£69 


Saga Emperor 1 keyboard 




£46 


SLOMO 




F1A 


S oec drum r^o 


Spectrum reset button 




£4.50 


Sweet Talker 




£22.50 


ATARI ST SOFTWARE 




Typing Tutor + Word Invaders 
Mean 18 


Academy 


£31.45 


Accolade 


£40.45 


Basketball 2 on 2 


Activision 


£22.50 


Borrowed Time 


Acti vision 


£22.50 


Hacker 


Activision 


£22.50 


Hacker II 


Activision 


£22.50 


Little Computer People 


Activision 


£31.50 


Mindshadow 


Activision 


£22.50 


Paintworks 


Activision 


£31.45 


Shanghai 

Tass Times in Tonetown 


Activision 


£22.60 


Activision 


£22.50 


The Music Studio 


Activision 


£26.95 


Strip Poker 


Anco 


£17.95 


Tee Up 


Anco 


£13.50 


CAD 3D 


Antic 


£45.00 


C.O.LR. Object Editor 


Antic 


£26.95 


Maps and Legends 






(The Cartographer) 


Antic 


£26.95 


MapsVol. 1 for above 


Antic 


£22.50 


Print Master 


Ariolasoft 


£26.95 


Bridge 4.0 


Artworx 


£26.95 


dBase II 


Ashton Tate 


£107.00 


Fast Comm 


Atari 


£45.00 


Joust 


Atari 


£27.00 


Degas 


Batteries Inc 


£35.95 


Degas Elite 


Batteries Inc 


£72.00 


Thunder 


Batteries Inc 


£35.95 


ST Accounts 


Chipsoft 


£155.00 


Back Pack 


Computer C 


£45.00 


Fast Back 


Computer C 


£81.00 


Fast Basic Run Time 


ComputerC 


£13.50 


Alternative Reality 


Datasoft 


£22.50 


International Karate 


Eidersoft 


£18.00 


Pro Sprite Designer 


Eidersoft 


£36.00 


Protector 


Eidersoft 


£17.95 


Space Station 


Eidersoft 


£22.50 


Sundog-Frozen Legacy 


FTL 


£26.95 


Typhoon 


Gremlin 


£17.95 


HabaDex 


Haba 


£31.50 


Haba Merge 


Haba 


£36.00 


Haba Spell 


Haba 


£18.00 


Haba Writer II 


Haba 


£67.50 


Hippo C 


Hippo 


£67.55 


Devpac ST 


Hisoft 


£44.95 


Pascal ST 


Hisoft 


£53.95 


Saved! ST 


Hisoft 


£23.40 


EZ Track ST 


Hybrid 


£54.00 


A Mind Forever Voyaging 


Infocom 


£31.50 


Bally Hoo 


Infocom 


£26.95 


Cutthroats 


Infocom 


£26.95 


Deadline 


Infocom 


£26.95 


Enchanter 


Infocom 


£26.95 


Hith Hiker's Guide 


Infocom 


£26.95 


Hollywood Hijinx 
Infidel 


Infocom 


£26.95 


Infocom 


£26.95 


Leather Goddesses of Phobos 


Infocom 


£26.95 


Moon mist 


Infocom 


£26.95 


Pianetfall 


Infocom 


£26.95 


Seastalker 


Infocom 


£26.95 


Sorceror 


Infocom 


£26.95 


Spell Breaker 


Infocom 


£26.95 



Starcross 

Suspect 

Suspended 

Trinity 

Wishbringer 

Witness 

Zorkl 

Zorkll 

Zorklll 

K Comm 2 

K Graph 2 

K Minstrel 

KRam 

K Spread 2 

Colourspace 

MGT 

Ninja Mission 

Assembler 

BCPL 

Cambridge Lisp 
Lattice C 
Make 

MCC Pascal 
Menu + 
BBS 

Calendar 
Cards 
Cornerman 
Disk Help 
Easy Record 
Electronic Pool 
Flip Side 

Hard Disk Drive Backup 
Intro to ST Logo 
Karate Kid 2 
Kissed 

Lands of Havoc 
M-Disk 
Major Motor 
Mighty Mail 
Mi -Term 
Mudpies 

Personal Money Manager 

Pinbali Factory 

Soft Spool 

SoftSpool/M-Disk 

Sprite Construction Kit 

Time Bandit 

Trivial Challenge 

Utilities 

Plutos 

Time blast 

Balance of Power 

Art Directoir 

Fleet St Editor 

Strike Force Harrier 

Mercenary Compendium 

Chess 

Arena 

Brataccas 

Deep Space 

Wanderer 3D 

Jewels of Darkness 

Silicon Dreams 

Starglider 

The Pawn 

Accountant 

Accountant + 

Book Keeper 

Spelter Bee 

Rhythm 

Timelink 

Phantasie2 

Flight Simulator 2 

Trim base 

Zkul/West 

Printmaster Art Gallery 1 
10th Frame 

Championship Wrestling 
Leaderboard 
Leaderboard Tournament 
Rogue 

Silent Service 
Spiderman 
Super Cycle 
Super Huey 

Temple of Apshai Trilogy 
Winter Games 
World Games 
VIPUte 

VIP Professional (text) 
VIP Professional (Gem) 



Infocom 

Infocom 

Infocom 

Infocom 

Infocom 

Infocom 

Infocom 

Infocom 

Infocom 

Kuma 

Kuma 

Kuma 

Kuma 

Kuma 

Llamasoft 

Loriciels 

Mastertronic 

Metacomco 

Metacomco 

Metacomco 

Metacomco 

Metacomco 

Metacomco 

Metacomco 

Microdeal 

Microdeal 

Microdeal 

Microdeal 

Microdeal 

Microdeal 

Microdeal 

Microdeal 

Microdeal 

Microdeal 

Microdeal 

Microdeal 

Microdeal 

Microdeal 

Microdeal 

Microdeal 

Microdeal 

Microdeal 

Microdeal 

Microdeal 

Microdeal 

Microdeal 

Microdeal 

Microdeal 

Microdeal 

Microdeal 

Micro Value 

Micro Value 

Mindscape 

Mirrorsoft 

Mirrorsoft 

Mirrorsoft 

Novagen 

Psion 

Psygnosis 

Psyngnosis 

Psygnosis 

Pyramide 

Rainbird 

Rainbird 

Rainbird 

Rainbird 

Sage 

Sage 

Sage 

Sage 

Sortechnics 
Softechnics 
Stategic Sim 
Sublogic 
Talent 
Talent 
Unison 
US Gold 
US Gold 
US Gold 
US Gold 
US Gold 
US Gold 
US Gold 
US Gold 
US Gold 
US Gold 
US Gold 
US Gold 



VIP 
VIP 



£26.95 
£26.95 
£26.95 
£31.50 
£26.95 
£26.95 
£26.95 
£26.95 
£26.95 
£44.95 
£45.00 
£27.00 
£27.00) 
£72.(X 
£17.9! 
£22.5f 
£8.95 
£45.0( 
£90.0< 
E135.CX 
£90.0< 
£45.0( 
£81 M 
£18.(X 
E26.9E 
E17.9J 
£17.9£ 
£26.9£ 
£26.9£ 
£35.9£ 
E17.K 
£17.9£ 
E22.5C 
£17.95 
£22.50 
£26.95 
£17.95 
£11.65 
£18.00 
£27.95 
£26.95 
£17.95 
£26.95 
£22.50 
£11.65 
£17.95 
£17.95 
£26.95 
£17.95 
£35.95 
£13.50 
£8.95 
£26.95 
£45.00 
£103.00 
£22.50 
£22.50 
£22.50 
£27.00 
£31.50 
£31.50 
£22.50 
£18.00 
£17,95 
£22.50 
£22.50 
£152.00 
£206.00 
£102.50 
£45.00 
£22.50 
£80.95 
£22.50 
£45.00 
£81.05 
£22.50 
£26.95 
£22.50 
£22.50 
£22.50 
£8.95 
£22.50 
£22.50 
£17.95 
£22.50 
£18.00 
£22.50 
£22.50 
£22.50 
£89.95 
£175.00 



DATABASES 



Cambase 


Cam soft 


£45.00 


Card box 


Caxton 


£54.00 


Condor 1 Junior 


Caxton 


£90.00 


Nucleus 


Compact 


£90.00 


Delta 4.3 


Compsoft 


£90.00 


DAC-Base 


DAC 


£45.00 


Retrieve 


Sage 


£105.00 


GBase 


SPT 


£90.00 


SSI Data 


SSI 


£202.50 


Tas Plus 


TAS 


£71.50 



ENTERTAINMENT SOFTWARE 



Alter Ego 
Borrowed Time 
Mind Shadow 
Music Studio 
Portal 
Shanghai 
Tass Times 
Alex Higgins Snooker 
Cyrus II Chess 
Mean 18 Golf 
Music Construction 
Pinbali Construction 
Pitstop II 

Seven Cities of Gold 
Summer Gamesll 
Winter Games 
Archon 
Lode Runner 
Chessmaster 2000 
Grandslam Bridge 
Boulderdash 
Boulderdash II 
Sargon3Chess 
Mind Prober 
Ballyhoo 
Deadline 
Enchanter 

Hitchhikers Guide to Galaxy 
Leather Goddesses of Phobos 
Moonmist 
Pianetfall 
Seastalker 
Sorceror 
Zorkl 
'Zorkll 
Backgammon 
Calixto Island 
Sea Search 
Conflict in Vietnam 
Crusade in Europe 
Decision in the Desert 
Fl5Strike Eagle 
HellcatAce 
Silent Service 
Solo Flight 
Spitfire Ace 
Flight Simulator 
Flight Simulator/Jet Scenery 
Disk 3 

Flight Simulator/Jet Scenery 

Disks 1 -6 
Super Sunday 
AM/FM Trivia 
Boulderdash 
Boulderdash 2 
Mind Dance 
Jewels of Darkness 
Silicon Dreams 
Starglider 
Fortune Teller 
I con -Quest for The Ring 
Jet 

Bruce Lee 
Dambusters 
PacMan&DigDug 
Strip Poker 
Ultima III 



Activision 
Activision 
Activision 
Activision 
Activision 
Activision 
Activision 
Amsoft 
Amsoft 
Amsoft 
Amsoft 
Amsoft 
Amsoft 
Amsoft 
Amsoft 
Amsoft 
Ariolasoft 
Broderbund 
Electronic Arts 
Electronic Arts 
First Star 
First Star 
Hay den 
Human Edge 
Infocom 
Infocom 
Infocom 
Infocom 
Infocom 
Infocom 
Infocom 
Infocom 
Infocom 
Infocom 
Infocom 
Microdeal 
Microdeal 
Microdeal 
Microprase 
Microprose 
Microprase 
Microprose 
Microprose 
Microprose 
Microprose 
Microprose 
Microsoft 

Microsoft 

Microsoft 
Nexus 
PC Leisure 
PC Leisure 
PC Leisure 
PC Leisure 
Rainbird 
Rainbird 
Rainbird 
Status S'ware 
Status S'ware 
Sublogic 
US Gold 
US Gold 
US Gold 
US Gold 
US Gold 



GEM Diary 
GEM Draw 

GEM Draw Business Library 
GEM Font Editor 
GEM Fonts & Drivers 
GEM Graph 

GEM Programmers Toolkit 
GEM Word Chart 
GEM Write 



OEM SOFTWARE 

Digi. Research 
Digi. Research 
Digi. Research 
Digi. Research 
Digi. Research 
Digi. Research 
Digi. Research 
Digi. Research 
Digi. Research 



ACCOUNTING SOFTWARE 



Financial Manager 


Camsoft 


£135,00 


Payroll 


Camsoft 


£45.00 


Book worker 


Compsoft 


£179.00 


Easy Accounting 


DAC 


£88.00 


Easy Mate 


DAC 


£52.00 


Easy Tutor 


DAC 


£31.00 


Integrated Accounts 


MAP 


£135.00 


Sales Ledgers Invoicing 


MAP 


£45.00 


Sales & Marketing 


MAP 


£90.00 


Magic 


MAP 


£90.00 


Nominal Ledger 


MAP 


£45.00 


Purchase Ledger 


MAP 


£45.00 


Stock Control 


MAP 


£45.00 


Payroll 


MAP 


£45.00 


MapSpec (SSP system) 


MAP 


£45.00 


Sales Order Entry 


MAP 


£63.00 


Purchase Order Entry 


MAP 


£63.00 


Job Costing 


MAP 


£89.00 


Book Keeper 


Sage 


£102.50 


Accountant 


Sage 


£154.00 


Accountant Plus 


Sage 


£206.00 


Financial Controller 


Sage 


£269.00 


Payroll 


Sage 


£102.50 



SPREADSHEETS 

Supercalc 3 Amsoft 

Scratchpad Plus Caxton 

Logistix Grafox 

K Spread 2 Kuma 

PC Planner Sage 

Math Plan SST 



2.50 
£18.00 
£18.00 
£22.50 
£22.50 
£18.00 
£18.00 
£18.00 
£18.00 
£18.00 
£18.00 
£18.00 
£18.00 
£18.00 
£18.00 
£18.00 
£18.00 
£28.00 
£26.95 
£17.95 
£9.95 
£9.95 
£46.00 
£31.00 
£26.00 
£21.00 
£21.00 
£26.00 
£27.00 
£27.00 
£21.00 
£21.00 
£21.00 
£27.00 
£21.00 
£18.00 
£18.00 
£18.00 
£22.50 
£22.50 
£22.50 
£20.00 
£16.00 
£22.50 
218.00 
£18.00 
£45.00 

£18.00 

£83.00 
£20.65 
£9.00 
£9.00 
£9.00 
£9.00 
£18.00 
£18.00 
£18.00 
£13.50 
£13.50 
£43.00 
£18.00 
£18.00 
£18.00 
£18.00 
£18.00 



£36.00 
£90.00 
£36.00 
£90.00 
£36.00 
£90.00 
£162.00 
£90.00 
£90,00 



£83.00 
£54.00 
£102.50 
£72.00 
£102.50 
£102.50 



BUSINESS PRODUCTIVITY 



Homebase 


Amber 


£63.00 


Reflex 


Amsoft 


£63.00 


Sidekick 


Amsoft 


£27.00 


Brainstorm 


Caxton 


£45.00 


Timekeeper 


Caxton 


£45.00 


Dominoe 


Compsoft 


£90.00 


One Up 


Compsoft 


£45.00 


Able One 


Conceptdata 


£90.00 


HAL 


Lotus 


£124.00 


Ability 


Migent 


£105.00 


Money power 


Moneywise 


£90.00 


Deskset 


Sage 


£71.50 



UTILITY SOFTWARE 




Turbo Gameworks 


Borland 


£45.00 


Turbo Lightning 


Borland 


£72.00 


Turbo Pascal 


Borland 


£73.00 


Turbo Pascal Graphic Toolbox Borland 


£51.00 


Turbo Prolog 


Borland 


£72.00 


The Knife-86 


Hisoft 


£27.00 


WORD PROCESSORS 




Mindreader Executive 


Advance 


£45.00 


Wordstar 1512 


Amsoft 


£63.00 


First World War 


GSI 


£72.00 


Word Junior 


Microsoft 


£55.00 


PCW+rite 


Sage 


£105.00 


WordPerfect Junior 


ssT 


£89.00 


WordPerfect Personal 


ss, 


£179.00 


WordPerfect Library 


SSI 


£153.00 


Tasword PC 


Tasman 


£22.50 


WordPerfect 


WordPerfect C 


£439.00 



COMMUNICATIONS 

Chitehat Sage £102.50 

Chitchat inc Modems Sage 



MISCELLANEOUS 

Touch 'n Go typing tutor Caxton £22.50 

Delta Graph graphics analysis Compsoft £63.00 

Fleet St Editor elec. publishing Mirrorsoft £135.00 
Complete Introduction 

audio cass& floppy Reeltime £22.50 

Summamouse Summa £1 10.00 

WORD PROCESSOR/DATABASE/ 
SPREADSHEET PACKAGES 

Information System Portex £102.50 

PC Four Psion £72.00 



OpenAcces 1 Entry 



SPI 



£135.00 



Tel: (0924) 409753 for | 



Government, Local Authority, Educational enquiries sought. 
Special B.F.P.O. Rates. 



ALL PRICES INCLUDE 
VAT AND CARRIAGE 
EXPORT ORDERS WELCOME 
ASK OR SEND FOR PRICE LIST 



Tel: (0924) 402337 for General Enquiries. 
Telex: 556577 CROSS G 

Shop open 9-5pm Mon-Sat; Mail Order 9-8pm Mon-Sat 
You can phone up to 8pm and speak to a real voice. 
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At last! 

Desktop Publishing 



You know the potential of 
desktop publishing. 

You have sensed its 
usefulness and power. 

Now, Desktop Publishing: 
The Book, by Tim Hartnell, 
brings you the additional 
knowledge you need 
to make the most 
of your potential! 

Designed for Macintosh, IBM PC, Amstrad 
PC and other computers, and all desktop 
publishing and word processing software! 

Here's what DESKTOP 
PUBLISHING MAGAZINE 

said in its October 1986 issue: 

"The Definite Tome on Desktop 
Publishing has just been published, and 
it's a ripper. 

Tim Hartnell's book tells you just 
about everything you need to know 
about gaining power over print - and 
then some more. 

The 12 chapters cover almost all the 
how-to areeas; use of type; how to set 
up a bureau; creating your own ads; 
business stationery' newsletters and 
in-house magazines; technical manuals 
and book publishing... 
This 160-page book is set to become 
an indispensable tool which can be read 
throughout, or referred to for specific 
projects..." 



And in a special advertising supplement in 
TIME MAGAZINE on November 17, 1986, 
reviewer Leo D'Angelo quoted extensively from 
the book, with these words: "A new book by Tim 
Hartnell enthusiastically says of this technology: "For the 
first time in history, since Gutenberg improved 
moveable type and set up a desktop publishing system 
using a converted grape-pressing device, you have the 
power to control your own typesetting, your own 
integration ot text with graphics, your own 
publications." For those who believe in the power of the 
word, Hartnell argues, that power is now in their hands. 
This is a dramatic observation, but for those with 
experience of the traditional method, with its long lead 
times, rising costs and inflexibility, the power of desktop 
publishing might indeed seem great 




book, 



HARNESSING THE POWER OF YOUR 

ATARI ST! 

In this new book from top-selling 
author Tim Hartnell, you're shown how 
to exploit the power of your ST to the 
full. The book shows you the complete 

picture, from using the drop-down 
menus and the mouse, to working your 
way through the potential riches of all 
the desktop accessories. The book 
also includes a major tutorial on ST 
LOGO. The book emphasises a 
number of hands-on, practical 
projects which you can try, including 

the development of bar charts, 
designing business stationery, and 
the creation of personalised greetings 
cards. And, at each step of the way, 
you'll be shown exactly what you 
should be seeing on your monitor 
screen. Just £8.95 plus 70p postage. 
ISBN 0 907563 73 2 



This is what's in 
chapter by chapter: 
1 - The Word is Power 
Graphic & Design 
Know Your Resources 
Handling Type for Impact 
Running a DTP Bureau 
Creating Advertisements 
Business Stationery Design 
Newsletter Publishing 
Technical Manuals 
- Book Publishing 
Other DTP Projects 



2 
3 
4 
5 
6 
7 
8 
9 
10 
11 



Interface Publications Ltd., 

9 - 11 Kensington High Street, 

London W8 5NP 

Please send me the following: 
fj Desktop Publishing: The Book. £6.95 

plus 70p postage 
[J Harnessing the Power of your Atari ST. £8.95 

plus 70p postage 

/ enclose cheque/money order/cold hard 
cash for £ 



Name 



Address 



YCI4/87 

Both these books are available from book and 
computer stores. Trade distribution is by W.H.S.D., 
Leicester, and Computer Book Shop, Birmingham. 
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TECHNOLOGY SO ADVANCED ... 



MEMORY 

* 512Kbytes RAM (520ST-M, FM) 

* 1024Kbytes RAM (1040ST-F) 

* 192Kbytes ROM 

* 128Kbytes external plug-in ROM option 



* Motorola 68OO0 Central Processing 
Unit (CPU) with a clock speed of BMHz 

* 16-bit external data bus 

* 32-bit internal data bus 

* 24-bit address bus 

* 8*32-bit data <S address registers 

* 7 levels of interrupts 

* 56 instructions ' 

* 14 addressing modes 

* S data types 

* DMA (Direct Memory Access) . 

* real time clock as standard 

GRAPHICS 

* full bit-mapped display 

* palette of 5 12 colours 
Using Atari Monitors (on 520 A 1040): 

* 640*400 high resolution - monochrome 

* 640x200 medium resolution - 4 colours 

* 320*200 low resolution - 16 colours 

* 80 column text display (40 col low res) 
Using Domestic TV (on 520): 

* 640*200 medium resolution - 4 colours 
* 320*200 low resolution - 16coiours 

* 40 columns * 25 line text display 

SOUND AND MUSK 

* 3 programmable sound channels 

* frequency programmable 30Hz - 125KHz 

* programmable volume 

* wave & dynamic envelope shaping 

* programmable attack, decay, sustain, release 

* Musical Instrument Digital Interface (MIDI) 

* MIDI a/lows connection of synthesisers etc. 




* MIDI out (5 pin DIN) 31.25K baud 

* MIDI in (5 pin DIN) 31.25K baud. 

* audio out .. 1.0V DC peak to peak, 10Kohm 

* audio in 1.0V DC peak to peak, 10Kohm 

* RGB monitor 1.0V DC. 75 ohm 

* mono monitor 1.0V DC, 75 ohm 

* mono horizontal scan rate 35. 7KHz 

* mono vertical scan rata 71.2KHz 

*sync 5V DC (active low) 3.3K ohm 



* modem/serial 

* floppy disk 

* hard disk 

* mouse 

'joystick 

* cartridge port 



/ / 



/// 



STANDARD SOFTWARE 

* GEM desktop * TOS operating system 

* ST BASIC interpreter/language system 




MOUSE 

* high precision 

* 2 button control 

* free with 520ST-FM/1040ST-F 

* non slip ball motion sensor 

* removable ball for easy cleaning 



RSP32C, 50 to 19,200 baud 

250Kbit3/S 

11.3Mbits/s 

standard Atari connector 
standard A tari connector 
128K capacity 

* RF output (520ST-FM) for TV use 

OPERATING SYSTEM 

* TOS with GEM environment In ROM 

* hierarchical file structure with 
sub-directories and path names 

* user interface via GEM, with self 
explanatory command functions 

* multiple windows * Icons 

* window resizing, re-positioning and erasing 

* drop down menus (selected by mouse) 

* GEM virtual device interface 

COMMUNICATIONS 

* RS-232C serial modem port 

* 8-bit parallel printer port 

* MIDI port (also for networking use) 

* VT52 terminal emulation 

KEYBOARD 

* standard QWERTY typewriter format 

* 95 full stroke keys 

* 10 function keys 

* IB key numeric keypad + cursor keys 

* variable auto-repeat & key click response 

* keyboard processor reduces CPU overhead 



... IT'S AFFORDABLE 



ONLY FROM SILICA 

Finally, there's a personal computer that not only solves problems like other computers, but also solves 
the one problem that other computers have created. Aftordability. Silica Shop are pleased to present the 
ST range of personal/business computers from Atari. The ST was designed utilizing the most recent 
breakthroughs in semiconductor technology, producing a personal computer that performs tasks with 
fewer parts. Which means it costs less to make. And less to buy. The latest ST computers now include 
built in power supplies and built in disk drives. The TOS operating system and GEM window environment 
are now on ROM chips which are already installed in the ST keyboard. This enables automatic instant 
booting when you switch on. Silica Shop are pleased to offer the complete Atari ST range. Our mail order 
department is situated in Sidcup and we have 4 retail outlets at Sidcup, Orpington, Lion House 
(Tottenham Court Rd) and Selfridges (Oxford Street). We have eight years experience of Atari products, 
longer than any other UK company, and are well established as the UK's No 1 Atari specialist. With a 
group turnover of over £5 million and in excess of 70 staff, we provide unbeatable service and support. We 
provide several facilities which you will find invaluable during your Atari computing life and most of these 
facilities are available ONLY FROM SILICA. We suggest that you read through what we have to offer, 
before you decide where to purchase your Atari ST. 

FREE STARTER KIT - Only From Silica 

When you purchase any Atari ST keyboard, you will not only receive the best value for money computer 
on the market, but you will also receive the following from Atari Corporation as part of the package: 

* BASIC Language Disk ' BASIC Manual ' ST Owners Manual ' TOS/GEM on ROM 
If you buy your ST from Silica Shop, you will also receive: 

* NEOchroma - colour graphics program ' 1st Word - Word Processor 
addition, we at Silica would like to see you get off to a flying start with your new computer, so we have 
put together a special ST STARTER KIT worth over £100, which we are giving away FREE OF CHARGE 
with every ST computer purchased at our normal retail prices. This kit is available ONLY FROM SILICA 
and is aimed at providing users with a valuable introduction to the world of computing. We are continually 
upgrading the ST Starter Kit, which contains public domain and other licensed software, as well as books, 
magazines and accessories all relevant to ST computing. Return the coupon below for full details. 



DEDICATED SERVIC 



Only From Silica 



At Silica Shop, we have a dedicated service department of five full time Atari trained technical staff. This 
team is totally dedicated to servicing Atari computer products. Their accumulated knowledge, skill and 
experience makes them second to none in their field. You can be sure that any work carried out by them 
is of the highest standard. A standard of servicing which we believe you will find ONLY FROM SILICA. Ir 
addition to providing (ull servicing facilities for Atari ST computers (both in and out of warranty), oui 
team is also able to offer memory and modulator upgrades to ST computers. 

1Mb RAM UPGRADE: Our upgrade on the standard Atari 520ST-M or 520ST-FM keyboard wil 
increase the memory from 512K to a massive 1024K. It has a full 1 year warranty and is available from 
Silica at an additional retail price of only £86 96 (+VAT = £100). 
TV MODULATOR UPGRADE: Silica can upgrade the 1040ST-F to include a TV modulator so 
that you can then use it with your TV set. This is an internal upgrade and does not involve any untidy 
external boxes. A cable to connect your ST to any domestic TV is included in the price of the upgrade 
which is only £49 (inc VAT). The upgrade is also available for early 520ST computers at the same price. 

THE FULL STOCK RANGE - Only From Silica 

We aim to keep stocks of all Atari related products and our warehouse carries a stock of Vh million. We 
'mport many software titles direct from the USA and you will find that we have new releases in advance of 
many of our competitors. Unlike dealers who may only stock selected titles, we have the full range, 
addition, we carry a complete line of all books which have been written about the Atari ST. A range as 
wide as ours is something you will find is available ONLY FROM SILICA. 



AFTER SALi 



Only From Silica 



Rest assured that when you buy your ST from Silica Shop, you will be fully supported. Our free mailings 
give news of releases and developments. This will help to keep you fully up to date with what's happening 
the Atari market. And in addition, our sales staff are at the end of a telephone line to service all of youi 
Atari requirements. If you purchase an ST from Silica and would like any programming or technica 
advice, we have a full time technical support team to help you get the best from your computer. Because 
we have both the staff and the systems specifically dedicated to providing after sales service on Atari ST 
computers, we are confident that our users enjoy an exceptionally high level of support. This can be 
received ONLY FROM SILICA. 

FREE CATALOGUES - Only From Silica 

At Silica Shop, we recognise that serious users require an in-depth information service, which is why 
mail free newsletters and price lists to our ST owners. These are up to 48 pages long and are crammed 
with technical details as well as special offers and product descriptions. If you have already purchased an 
ST and would like to have your name added to our mailing list, please complete the coupon & return it to 
us. The information service is available ONLY FROM SILICA. 



FREE OX 



HT DELIVERY - From Silica 



Most orders are processed through our computer within 24 hours of receiving them. Most hardware 
orders are sent by the overnight METRO courier service FREE OF CHARGE to customers within the UK. 
This method helps to ensure minimum delay and maximum protection. 

PRICE MATCH - Only From Silica 

We hope that the combination of our low prices, FREE UK delivery service, FREE Starter Kit and FREE 
after sales support, will be enough to make you buy your Atari equipment from Silica Shop. If however, 
there is something you wish to purchase, and you find one of our competitors offering it at a lower price, 
then please contact our sales department, providing us with our competitor's name, address and 
telephone number. If our competitor has the goods in stock, we will normally match the offer (on a same 
product - same price' basis) and still provide you with our normal free delivery. We realise that we are not 
the only company who will match a competitor's price. However, if you come to us for a price match, you 
will also be entitled to our after sales service, including free newsletters and technical support. This 
makes our price match promise rather special, something you will receive ONLY FROM SILICA. We don't 
want you to go anywhere else for your Atari products. So shop at Silica, the UK's No1 Atari Specialist. 



SIDCUP (& Mail Order) 01-309 1111 

1-4 The Mews, Hatherley Road, Sidcup, Kent, DA14 4DX 

LONDON 01-580 4839 

Lion House (1st floor), 227 Tottenham Court Rd, London, W1 

LONDON 01-629 1234 ext 3677 

Selfridges (1st floor), Oxford Street, London, W1A 1AB 



The aftordability of Atari computers is reflected in the price of the 
520ST-M keyboard, which is a mere £259 (inc VAT). This version of 
the ST comes with 512K RAM. as well as a modulator and lead for 
direct connection to any domestic TV. The price does not include a 
mouse. In addition, when you buy your 520ST-M from Silica, you 
will also receive the FREE Silica 'ST Starter Kit'. During 1987, many 
software houses will be producing games software on ROM cart- 
ridges, which will plug directly into the cartridge slot on the 520ST- 
M keyboard, giving instant loading without the expense of purchasing 
a disk drive. With the enormous power of the ST, you can expect 
some excellent titles to be produced, making this the ultimate games 
machine! If your requirement is for a terminal, then the 520ST-M can 
fulfill this role too. Leads are available to connect the ST to a variety 
of monitors, and with the Imminent Introduction of terminal software 
on ROM cartridge, the ST provides a low price terminal for business 
use. If you wish to take advantage of the massive range of disk 
software available for the ST range, you will need to purchase a disk 
drive. Atari have two floppy disk drives available, a 'A Mbyte model 
£149 and a 1Mbyte model £199. Full details of these drives, as well 
as the Atari 20Mbyte hard disk are available on request. If required 
at a later date, the mouse may be purchased separately. 




The 520ST-FM with 512K RAM and free mouse, represents a further 
breakthrough by Atari Corporation in the world of high power, low 
cost personal computing. This model is the latest addition to the ST 
family, and is not only powerful, but compact. It is priced at only 
£399 (inc VAT) a level which brings it within the reach of a whole 
new generation of computer enthusiasts. When purchased from us, 
it comes with the FREE Silica 'ST Starter Kit' see paragraph on the 
left. To make the 520ST-FM ready for use straight away, Atari have 
built into the keyboard a Vt megabyte disk drive for information 
storage and retrieval, allowing you easy access to the massive range 
of disk based software which is available for the ST. This new 
computer comes with all the correct cables and connections you will 
eed to plug it straight into any standard domestic television set. 
You do not therefore have to purchase an Atari monitor. If you do 
require a monitor however, these are available with the 520ST in the 
following money saving packages: 



520ST-FM Keyboard Without Monitor 

52QST-FM Keyboard + High res mono monitor - £499 (inc VA. , 
520ST-FM Keyboard + Low res colour monitor - £599 (inc VAT) 



-£399 (inc VAT) 
'AT) 



520ST-FM Keyboard + Med res colour monitor - £699 (inc VA1 

Because the 520ST-FM has its own power transformer built into the 
keyboard, there are no messy external adaptors to clutter up your 
desk space. You are left with only one mains lead, serving both the 
disk drive and the computer. You couldn't ask for a more stylish and 
compact unit, 




For the businessman and the more serious home user, Atari have 
their most powerful model, the 1040ST-F with 1028K RAM. This low 
cost powerhouse can be introduced into a business environment as 
a stand-alone system, or can support a mainframe computer as 
terminal. The 1040ST-F not only features twice as much memory as 
the 520ST-FM, but also includes e more powerful built-in disk drive. 
The drive featured on the 1040ST-F is a one megabyte double sided 
model. The extra memory facility of the 1040ST-F makes it ideal for 
applications such as large databases or spreadsheets. Like the 
520ST-FM, the 1040ST-F has a mains transformer built into the 
console to give a compact and stylish unit with only one mains lead. 
The 1040ST-F is also supplied from Silica Shop with a free software 
package and ST STARTER KIT'. In the USA, the 1040ST-F has been 
sold with a TV modulator like the 520ST-FM. However, for the UK 
market. Atari are manufacturing the 1040ST-F solely with business 
use in mind and it does not currently include an RF modulator, this 
means that you cannot use it with a domestic TV (Silica Shop do 
offer a modulator upgrade for only £49). The 1040ST-F keyboard 
costs only £599 (inc VAT) and, unless a modulate 
upgrade is fitted, will require an Atari or third party monitor. There 
are three Atari monitors available and the prices for the 1040 with 
these monitors are as follows: 
1040ST-F Keyboard Without Monitor - £599 (inc VAT) 

1040ST-F Keyboard * High res mono monitor - £699 (inc VAT) 
1040ST-F Keyboard + Low res col monitor - £799 (Inc VAT) 
1040ST-F Keyboard * Med res col monitor - £399 (inc VAT) 
The 1040ST-F comes with a mouse controller and includes 1Mbyte 
of RAM. It has a 1Mbyte double sided disk drive and mains trans- 
former, both built into the keyboard to give a compact and stylish 
unit, with only one mains lead. 




ATARI 




■ To: Silica Shop Ltd, Dept YC 0587, 1-4 The Mews, Hatherley Road, Sidcup, Kent, DA14 4DX 

PLEASE SEND ME FREE LITERATURE ON THE ATARI ST 



Mr/Mrs/Ms: 
Address: 



Initials: Surname: 



Postcode: 



fD0 
If ti 



you already own a computer 
so, which one do you own? 



THE BARBARIAN 
HAS ARRIVE) I 

THE TERRORPODS 
ARECOMING! 

TWO GREAT NEW TITLES FROM PSYGNOSIS 






BARBARIAN 

Can you become Hegor the famous 
dragon-slaying, monster-mangling 
Barbarian? 

Are you the warrior who can enter 
the fearful realms of the underground 
world of Durgan, a world terrorized 
by the evil Necron? 
Can you handle the adventure, the 
frenzied attacks, the hidden traps, the 
gruesome death dealing monsters?... 
Your quest; to destroy the lair of the 
accursed Necron. Your prize; the 
kingdom's crown. 

Your task is awesome! You must live 

on your wits, conquer your innermost 

fears, use every skill and weapon 

available to you. 

Hideous perils await. Can you 

survive?... 

Are you Hegor the famous dragon- 
slaying, monster-mangling Barbarian? 
512k colour versions available for Atari 
ST and Commodore Amiga - colour 
monitors only. 



TERRORPODS 

Its been a long watch... As the sun 
disappears over the horizon, the 
uninviting, grey bleakness of Colian 
becomes apparent. Following the 
intense heat of the day, the onset of 
night adds the bitterness of sub-zero 
temperatures to an already hostile 
environment, and the stark interior of 
the D.S.V. appears almost homelike. 
Deep melancholy is suddenly smashed 
by tne shrill scream of a siren. The 
status panel has gone crazy, an 
extrordinary array of lights flash 
uncontrollably. Good grief ...what's 
happening? 

Frantically, you turn to look at the 
command scanner, hunting through 
the mass of information before you, in 
a desperate attempt to decipher what 
has happened. 

Your whole being freezes... It can't be! 
The Terrorpods... 

512k colour versions available for Atari 
ST and Commodore Amiga - colour 
monitors only. 



ARENA 

The classic sports simulation. 

BRATACCAS 

Become Kyne the earth scientist 
accused of genetic fraud. 

DEEP SPACE 

The ultimate interstellar war game. 

512k colour versionsavailable for Atari 
ST and Commodore Amiga - colour 
monitors only. 



► 


BARBARIAN 


£24.95 




TERRORPODS 


£24.95 




DEEP SPACE 


£34.95 


► 


BRATACCAS 


£34.95 


► 


ARENA 


£29.95 


► 


ARENA BRATACCAS 


£34.95 



Psygnosis 
FREEPOST 
Liverpool L3 3AB t— t» 
United Kingdom Ht~ ^ 
Tel. Nos. 

051 647 8118 (Daytime) 
051 227 4800 (After hours) 



S E E I N 



G I S BELIEVING 



